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AUTOCLAVE STERILIZER 


STERILIZERS 


AUTOCLAVE AS PER CUT BOTH 
HORIZONTAL AND VERTICAL TYPES 


for heating by gas, steam or electricity, a full assortment of the 
different sizes is kept in stock. 


Besides Autoclave sterilizers, we also have a full line of regular 
hot air and steam sterilizers. Special attention is directed to 
the Freas Automatically controlled electrically heated hot water 
Sterilizers, also water baths. For complete hot air sterilization, 
the Freas High Temp electric sterilizer is recommended. This 
gives temperatures up to 260° C. For lower temperatures the 
Regular sterilizers are recommended, and for still lower tem- 
peratures for incubating and for paraffin work the Freas Incu 
bators are recommended. 


Write for section II of our Bacteriological 
Catalog where full details are given 
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Established 1851 
NEW YORK PITTSBURGH 
Third Ave., 18th to 19th St. Office, 4048 Jenkins Aroade 


Washington, D.C., Display Room, Suite 601, Evening Star Building 
Pennsylvania Avenue and Eleventh Street 


( \ / > 
| ie 
| | 
| 
G | 
| 
| 
‘ 
| 
| 
| 


off 
Hilt 


| 


In Chronic Arthritis, Myositis 


and Neuritis 


Prescribe Oxyl-Iodide 


Nine to Eighteen Grains Daily 
Antarthritic, Antipyretic, Alterative, Analgesic 


In Rheumatic Fever 


as an Antipyretic and 
Analgesic Prescribe 
Chloroxyl, Forty-five 
to Ninety Grains Daily 


of water. 
ARLAND PHARMACY 


ARLAND 


oT, 
PHONE WASH 


SERVICE IN ORUGS 
ELI LILLY 
INDIAN 


Oxyl-Iodide is supplied by the Drug Trade in bottles of 40 and 
500 three-grain tablets. 


Chioroxy! is supplied in ounces, in tubes of 20 and bottles of 
100 five-grain tablets. 
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Yeast in relation to dietary 


deficiencies 


HE constant need for a sufh- 

cient supply of water-soluble 
vitamin in the diet is now well- 
known. Physicians are aware that 
general debility and susceptibility 
to miscellaneous infections follow 
the continued ingestion of food 
containing too little of this dietary 
factor. 

Yeast is richer in the water- 
soluble B vitamin than any other 
known substance—in laboratory 
experiments it was found to be 
four times as efhcient as dried 
spinach. 

“A scrawny, lethargic animal, 
rapidly dwindling in size, with 
unsleek coat and evident malnu- 
trition, will completely change its 
appearance and responses in a few 
days at most on a diet unchanged 
except for a tiny bit of yeast’’- 
this is the description given by 
one of the foremost physiological 
chemists of America. 

In experiments carried on at 
the Laboratory of Physiological 
Chemistry of Jefferson Medical 
College the ordinary household 
yeast (Fleischmann) was utilized 
as a source of vitamin and was 
found to have very important 
properties. 

The American Journal of 
Physiology (vol. xlvii, no. 2) has 
an interesting report on this test 
of yeast in remedying dietary 
deficiencies. Young white rats, 


THE FLEISCHMANN COMPANY, Dept. 


starving on a diet of beef, butter- 
fat, casein and starch, given th 
same diet plus 5 per cent Fleisch- 
mann’s Yeast showed gains as hig/ 
as 100 per cent in fourteen days. 
The success of these and sim- 
ilar experiments has given impe- 
tus to the study of yeast. Physi- 
cians are now prescribing it for 
certain dietetic troubles, and th 
yeast treatment, both in hospitals 
and in private practice, has been 
attended with marked success. 


Fleischmann’s Yeast offers an 
easily obtainable, economical, and 
scientifically standardized source 
of vitamin. It is obtainable 
fresh daily, from grocers, or if the 
physician prefers he may write 
The Fleischmann Company in 
the nearest large city and it will 
be mailed direct on the days 
wanted. 

Usual dose one cake adminis- 
tered, t.1.d., plain, or in suspension 
in water, fruit-juices, or milk. As 
whole milk is a rich source of the 
fat-soluble A vitamin the dosage 
with milk insures a bountiful sup- 
ply of both vitamins, a very fa- 
vorable combination in correct- 
ing deficient diets. Yeast may be 
taken with meals or on the empty 
stomach. If the patient is troubled 
with gas formation, dissolve the 
yeast in boiling water before ad- 
ministering or administer living 


yeast between meals. 


K-3, 701 Washington, St., New York 


AMERICAN STANDARD 
HAEMACYTOMETERS 


WITH LEVY COUNTING CHAMBER 


The Levy Counting Chamber was announced in November, 1916, patented January 31, 1917 
(U. 8. Patent No. 1,214,331) and was awarded the Edward Longstreth Medal of Merit 
by the Franklin Institute, Philadelphia, December, 1917 


No. 29983. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling 


THE LEVY COUNTING CHAMBER was the first dependable Haemacytometer Counting 
Chamber made in the U. S. and continues to be superior in several important characteristics 
to any chamber yet made either in Europe or America. Over 14,000 are now in use, without 
a single rejection because of inaccuracy. 


It provides an increased visibility of ruling when the chamber is filled, unequalled by any 
ruling of European make, and a new method of construction of the parallel form of cell (first 
suggested by Birker) which entirely avoids the cemented cell of the Thoma or Birker con- 
struction with the attendant danger of separation from the slide. 


The parallel or open form of chamber permits the filling of the ruled area on the cover-glass 
by capillary attraction after the cover-glass is in position on the slide, and provides a more 
uniform distribution of the corpuscles than is possible with the Thoma or circular form of count- 
ing chamber which is entirely closed by the cover-glass. 


The dimensions of the ruling and the depth of the cell are guaranteed to be within the toler- 
ances established by the Bureau of Standards and, when so ordered, Counting Chambers are 
furnished with Bureau of Standards certificate at an additional price. 


29991. American Standard Haemacytometer, complete with Levy Counting Chamber 


with Neubauer ruling, with two pipettes, in leather case ............... .. $15.00 
29992. American Standard Haemacytometer, same as 29991, with Bureau of Standards 
29983. American Standard Haemacytometer, same as No. 29991, but with Levy Counting 
Chamber with double Neubauer ruling. 18.00 
29984. American Standard Haemacytometer, same as 29983, with Bureau of Standards 


Copy of Supplement No. 53, ‘‘American Standard Haemacytometers ’’ sent on request 
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PROBLEM SOLVED 
at the 


WALDORF-ASTORIA 


NEW YORK CITY 


A Scientific DIET SERVICE 
4 * has been installed at the 
Waldorf-Astoria. The diet 
menus are for properly diag- 
nosed ambulatory conditions 
and contain the most ap- 
proved foods prescribed by 
the medical profession. 


Physicians are invited to in- 
spect the Waldorf diet serv- 
ice. Patients referred to the 
Waldorf-Astoria for diets will 
receive thoughtful 
eration. 


Roy Carruthers 
Managing Director 
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iGastron 


The Gastric Enzymes, plus 


It is known that gastric function does not depend upon 
enzymes alone; principles, organic and inorganic, co-ferments 
that stimulate and maintain enzymic action are of essential 
auxiliary importance. 


All the soluble organic and inorganic, activated and 
activating principles are present in Gastron, the entire 
extract of the stomach gland tissue. Clinically, against 
disorders of gastric function, Gastron is exceeding the most 
sanguine expectations. 


Fairchild Bros. & Foster 
New York 


an acid-aqueous-glycerin extract 


no alcohol, no sugar 


“Clinical Medicine’’ says:— 


“The acute, severe and frequent pains for which you 
have many emergency calls are spasmodic—never inflam- 
matory. The exciting cause has not lasted long enough 
for inflammation to develop. Therefore antiphlogistics 
are not indicated, and certainly not morphine.. The pure 
benzyl benzoate, as in Sharp & Dohme’s Benzylets, gives 
you an ideal antispasmodic agent in the colics—renal, 
hepatic, uterine, intestinal. The anodyne value of 
Benzylets is well seen clinically in asthma and neuritis. 


“For results prescribe Benzylets S & D.” 


| BENZYLETS 


in boxes of 24— 
5 min. gelatin globules 
at all well-stocked drug-stores 
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SPENCER 
Scientific Instruments 


WHETHER 
MICROSCOPES, MICROTOMES or DELINEASCOPES 


Make an Instinctive Appeal to the Laboratory Worker 


It isn’t only their accuracy and utility. It’s something 
in the finish, even more in the design; but in addition to 
all these, it is those little things—clever little devices, which 
accomplish the same end but in a better way—exactly the 
way the laboratory worker wants them. These are the 
distinctive features of the Spencer instruments, made dis- 
tinctive because our designers—experienced laboratory 
workers, possess the laboratory view point. 


Spencer Microscope No. 44 


has become a standard for university and college laboratory 
work, It is distinctive in that it has a side-fine adjustment 
with 34 threads of the screw always engaged instead of but 
one as in other makes. It has other advantages, 


Send for Catalog 
SPENCER SPENCER LENS COMPANY SPENCER 


MANUFACTURERS BUFFALO | 
Microscopes, Microtomes, Delineascopes 


BUFFALO, N. Y. 


Spencer Microscope No. 44 


HE DERMATOLOGICAL RESEARCH LABORATORIES were 
first in the United States to produce Arsphenamine.— Due to the 
systematic efforts of our research staff, with laboratory facilities and per- 
sonnel adapted to intensive concentration largely in this particular field, 
we are now producing a NEOARSPHENAMINE of such Jow toxicity and 


high therapeutic effect that it may be regarded as a super neoarsphenamine. 


For the convenience of physicians who 
have not ready access to reliably distilled 
sterile water, we supply a bulk package 
(illustrated) containing 10 ampoules of any 
one dosage of neoarsphenamine with 10 am- 
poules of chemically pure sterile water, (free 
from organic matter). SOLUTION may 
be EFFECTED in the ampoule and syringe. 


DERMATOLOGICAL 
RESEARCH INSTITUTE 


(Incorporated as an Institute for Medical Research) 
1720-26 LOMBARD STREET 

1713-23 NAUDAIN STREET 
PHILADELPHIA, PA. 


The Dermatological Research Insite 
1920-1722 Lombard Street. 
PHILADELPHIA. PA. 
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terilizers and ‘Table Combined 


yo never can tell when the emer- 
gency will demand quick steriliz- 
ation of both water and instruments. 
This No. 1413 Castle-Rochester unit 
more than meets your every day re- 
quirements—it prepares you for the 
emergency which is bound to come. 
Your practice needs this protection. 
Details of the sterilizers, including 
the automatic protection, the methods 
of heating, and the advantages of the 
treatment table are given on page 14 
of our new catalogue. Write for it. 


There is nc midway point 
in Castle sterilization. 


WILMOT CASTLE CO., 1160 University Ave., Rochester, N. Y. 


Hemoglobinometer 
Dare Aluminum 


Candle Ill. . . $30.00 
Electric Ill. . . $39.00 
Bat’y & Candle $39.00 


GROWN MINNESOTA 


ACTIVE DIGITALIS 
1 active preparation (of Digitalis) in sufficient . 
¢ does good in almost any variety of cardiac The DARE is the 
ufficiency.”” 


recognized stand- 


IT—“It is generally true that if, after pushing ard of the worlc 
jitalis in a suitable case, neither benefit nor toxic 
ect follows within a few days, THE PREPARA- the 
ON IS PROBABLY INACTIVE. (Shattuck’s aes 
nciples of Medical Treatment), = The estimation scale on the DARE 
particular as to what brand of Digitalis is used is not visible to the user while the 
your patients. Insure results by writing the estimation is being made, and a 
ime “Upsher Smith” on your prescriptions for reading can therefore not be forced. 
s supremely important drug. Then rest content No correction indicator is needed on 
t your patient has the active Digitalis produced the DARE, because when the two 
“Upsher Smith” at Foxglove Farm, Lake Minne- Red color fields are matched exactly, 
tka, where potent Digitalis grows— processed the reading that appears on the side of 

standardized by experts. Request your the instrument is absolutely correct. 
uggist to keep a supply on hand. 


PSULES FOLIA-DIGITALIS (Upsher Smith) 1 gr. in Ask for Descriptive circular 
s. of 24, $9.00 dozen. Also in 500's and 1000's. For Sale by all Supply Houses 


i 0ts. 0 il 
ee REIKER INSTRUMENT CO. 


Special Prices to Hospitals. Write for Literature. Sole Manufacturers 


UPSHER SMITH, Inc. 
Room 310-322 So. 4th St., Minneapolis, Minnesota 1921 Fairmount Ave. Philadelphia, Pa. 
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Would You Prohibit You 
Patients From Bathing: 


HE use of water on eczematous 

lesions is contra-indicated ; but 
would you, because of that, issue a 
sweeping ukase to your patients 
enjoining them from bathing? 


It isn’t logical, you say. Of 
course, it isn’t! Neither is it logi- 
cal, with one broad stroke, to 
scratch coffee from the dietary of 
every patient regardless of his ail- 
ment, just because it may be de- 
sirable to omit coffee from the 
regimen of a gouty or nephritic 
patient. A specific measure has 
thoughtlessly been extended to a 
general dictum. You’re right! It 
isn’t logical! 


Striking coffee unreservedly 
from the menu of your patients is 
imposing an unnecessary hardship 

nd deprivi g them of an appetite 
excitant of pronounced value. 


Furthermore, in ninety-eight | 
cent of your cases you are thrus 
ing aside a possible therapeut 
aid. 


Consultation of “Diet in Healt 
and Disease,” the joint work 
Drs. Julius Friedenwald and Jo 
Ruhrah, of Baltimore, tells us th 
coffee “is a stimulant; it acts ¢ 
rectly on the cerebral center 
stimulates the heart, and deepei 
respiration.” Are reactions su 
as these to be generally avoide 
Rather, aren’t they, general 
speaking, to be encouraged? 


Analyze your cases today an 
note in how few—how very few 
coffee is really contra-indicated b 
the diagnosis; and in what a lar 
—a very large percentage coffd 
would possibly be beneficial, phys 
ologically or psychologically. 


Copyright 1922 by the Joint Coffee Trade Publicity Committee of the United States 
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New Leitz Combination 
Microscope Stand “ABM” 


The Latest Research Model for Binocular 
and Monocular Vision 


FEATURES: 


1. In general design it is similar to 
our large Research Stand ‘‘AA”’. 


bo 


. Binocular—and Monocular Body 
Tubes can be very easily inter- 
changed and attached by eccen- 
trically acting lever—clamp. 


3. The Nosepiece adapter is mounted 
independent of the tubes; objec- 
tives remain permanently cen- 
tered, irrespective of which tube 
is used. 


Monocular 

ye tube inter- 

4. With the Binocular Body Tube changeable 

attached the stand is in every “th Binocular 
respect equal to our ‘‘ Mon-Ob- 


jective Binocular’’ Microscope. 


5. With the Monocular Body Tube attached 
it is identical to our Research Stand “AA,” 
available for Micro-Photography. 


Microscope “ABM” with Binocular 
Body Tube attached 


With this achievement Leitz has scored another success as originator of new 
microscope models of the ‘‘Leitz Quality of optical and mechanical workman- 
ship.” ‘Leitz Quality” is beyond comparison, it is accepted as ““Supreme’’. 


Complete stock of Laboratory Apparatus, Glassware, etc., always on 

hand for prompt delivery. Equipping complete Laboratories is our 

specialty; our Import Service is reliable and through our connection, 
one of Economy. Estimates are rendered promptly 


Pamphlet No. L-1022 will be forwarded upon request 


ZE.LEITZ\, 
NEw YORK 


‘60 East 


LEITZ-QUALITY 


OPTICAL ano MECHANICAL 
WORKMANSHIP 


LEITZ-QUALITY 
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WANTED: Two physicians, well trained, with hospital 
experience, for a tuberculosis sanatorium. Young, unmar- 
ried, preferably athletic and vividly interested in getting 
people well. Apply to 

PENNSYLVANIA STATE HEALTH COMMISSIONER 


Harrisburg, Pa. 
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EPRESSION follows stimulation, as 

surely as night follows day. The pen- 
dulum always swings back in the opposite 
direction. 


Artificial stimulation of the salivary glands 
by an acid dentifrice, brings about a reaction 
which resultsin aperiodofsalivary depression. 


This is a fundamental physiological law. 
Normality and health demand a physiologi- 
cal dentifrice. 


Colgate’s Ribbon Dental Cream is not an 
acid dentifrice but a simple cleanser, efficient, 
harmless, pleasant to taste. 


A generous supply of samples 
will be sent to professional 
friends, post-paid, on request. 


Welfare Dept., 


COLGATE & CO. 
Established 1806 


New York, N. Y. 
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RADIOSCOPE 


IMPROVED FORM 


This is the latest form of apparatus for the 
exact estimation of radio-active substances. 
With this new type it is possible to estimate 
as small a quantity as 1 cc. of radio-active 
fluid and determine the presence of 1/10,000 
part of a microgram of radium element. 


Complete description sent on request 


PALS COMPANY 


Apparatus for Industrial and Laboratory Use 
153 WEST 23d STREET NEW YORK, N. Y. 
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A Bloodless Field 


principle. 


Ischemia follows promptly the use of 1:10000 
Suprarenalin Solution slightly warmed (make 
1:10000 solution by adding 1 part of Supra- 


is promptly produced by the appli- 
cation or hypodermatic injection of 


Suprarenalin Solution, 1:1000 


—the stable and non-irritating preparation of the Suprarenal active 


The e. e. n. and t. men find it the premier product of the kind. 


Elixir of Enzymes is a potent and palatable 
preparation of the ferments active in acid 
environment—an aid to digestion, correct- 


ive of minor alimentary disorders and a 
fine’ vehicle for iodides, bromides, salicy- 
lates, etc. 


renalin Solution to 9 parts of sterile normal 
salt solution). 

In obstetrical and surgical work Pituitary : 
Liquid (Armour), physiologically standard- As headquarters for the organotherapeutic 
ized, gives good results—\% c. c. ampoules agents, we offer a full line of Endocrine 
obstetrical—1 c. c. ampoules surgical. Either Products in powder and tablets (no combi- 
may be used in emergency. nations or shotgun cure-alls). 


LABORATORY 
PRODUCTS 


Armour’s Sterile Catgut Ligatures are made from raw 
material selected in our abattoirs, plain and chromic, 
regular and emergency lengths, iodized, regular lengths, 
sizes 000—4. 


Literature on Request 


ARMOUR Se COMPANY 


CHICAGO 


te people die from pneumonia than 
any other disease. 


Approximately 25 out of every 100 cases end 
fatally. Dr. Gustav Goldman has demon- 
strated that at least twenty of these twenty- 
five deaths may be prevented by employing 
Bacterial Vaccines. 


Why delay and chance a fatal termination? 
Dr. Gustav Goldman's article appeared in American Medicine, March, 1921 
Bacteriological Laboratories of 


G. H. SHERMAN, M.D. 
DETROIT, U. S. A. 
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Sedobrol 


“Roche” 


Tne Hor Brotn’ 


Each cube contains 17 grains 
Sodium Bromide, vegetable 


albumen, and seasoning. 


Nervous AGITATION 
NEURASTHENIA 
SICKNESS of PREGNANCY 


3 Sample end Litersture 
woh 4 on application 
Tue Horemann-LaRocne Worxs 
bes 1 hot t 
New Yorn 
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Hay Fever Memoranda 


Early Spring Type. Patients whose hay fever develops in late March, 
April, or beginning of May, should be tested with pollens of early flower- 
ing trees as: Poplar, birch, maple, willow, walnut and oak, which pollinate 
in the order named. 


Late Spring Type. Patients whose hay fever develops in the latter part 
of May, during June or early July, should be tested with the pollens of 
sweet vernal grass, June grass, orchard grass, timothy and red top. The 
one giving the major reaction should be selected for treatment to the 
group. The unrelated rose pollinates simutaneously and is the primary 
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THERE is perhaps no more unsatisfactorily classified subject in 
the scope of the medical sciences than the enlargements of lymphatic 
nodes, or the hyperplasias of allied tissues, in the absence of a definite 
increase of circulating leukocytes. These diseases have been sub- 
jected to intensive investigation rather spasmodically during the past 
fifty years, but recently a generally heightened interest has been 
evident. This may be due to the fact that these diseases have 
increased in incidence —more cases have been seen in the University 
Hospital in recent years—the stimulation of investigation originat- 
ing from certain bacteriologic findings in lymphogranuloma and 
the newer work upon the reaction of lymphatic organs to light rays. 
Increased clinical experience has, however, demanded a classifica- 
tion which will fit in with clinical course, reaction to roentgen-ra) 
treatment and probable result from such treatment. 

This laboratory and clinic have joined in the study of the whole 
subject of leukemic and aleukemic adenopathy for several years, a 
coéperation which has brought to light several interesting cases 
and a few profitable facts. The present paper puts on record three 
cases, grouped by their age, clinical course, physical appearance and 
somewhat by their pathology, which were diagnosed as Hodgkin’s 
disease at first, but by close clinical analysis were removed from this 
category, and by the examination of excised glands were placed 
among the tumors and leukemias, or so-called pseudoleukemia, 
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The term “pseudoleukemia” was coined by Cohnheim in 1865 
to describe a case of generalized lymph-gland enlargement without 
a leukemic blood picture. Since Cohnheim’s time the term has been 
misused by very many writers. Ina very cursory examination of the 
literature for this purpose, including the International List of the 
Causes of Death, we have found nineteen names purporting to cover 
his conception. More than that it became the custom in Europe 
before Sternberg’s publications in 1898 and 1905 to speak of nearly 
all lymph-gland tumors as pseudoleukemia, and the term was, in 
certain quarters, synonymous with Hodgkin’s disease. 

Despite Turk’s request of 1899, Sternberg’s presentation before 
the German Pathological Society in 1912 and Symmers’s article in 
1909, this synonymous use of the term for Hodgkin’s disease has 
persisted in literature. Sufficient evidence, however, is at hand to 
warrant the discontinuation of the use of the term in Hodgkin's 
disease and is rapidly accumulating against its application to the 
aleukemic stages or forms of leukemia. Sternberg does not believe 
it necessary. Pathologically speaking—and it is upon bioscopical 
and necroscopical glandular pathology that one should base a diag- 
nosis—there seems little justification to apply the term “false 
leukemia”’ to the aleukemic stages of leukemia. Sternberg’s group- 
ing of Banti’s disease under this title has more justification than 
the inclusion of more definite glandular or myeloid pictures. This, 
however, is not our present problem. We believe that this term 
“pseudoleukemia”’ should be used in an adjectival sense only and 
that there are adequate names and pictures for the groups to which 
it has been collectively applied. Thus, for example, the following 
cases, while not presenting a typical leukemic blood picture, have 
some evidence of lymphoid-cell production and a type of adenop- 
athy consistent with general diseases of the lymphatic system. 
Such a clinical state hardly needs the name false leukemia, especially 
when a gland removed during life showed lymphoid hyperplasia of 
the leukemic type. 


Case I.—S. O., aged sixty years, m., w., s. Admitted to the 
University Hospital, December 4, 1920, complaining of swelling of 
the neck, axilla and groins. Had been in good health until April, 
1919, when he noted a small swelling in the right axilla. A mass 
appeared a month later in the left submaxillary region. These 
masses probably increased but gave no trouble. In December, 
1919, he began to have dyspnea, especially at night. The tonsils 
were then discovered to be large and diseased and were removed 
December 23, 1919. This removal cured his dyspneic symptoms. 
When the glands were first noticed the patient believes that his 
voice became weaker, although at times it seemed normal. The 
patient was in good condition, without much change in glands, until 
June, 1920, when after a slight cold masses began to enlarge. All 
his teeth except eight front lower teeth were removed, after which 
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some of the glands decreased somewhat. He remained in fair con- 
dition, but noted that he was tired and was going down hill when 
he was admitted in December, 1920. Lost twenty pounds in two 
years. 

The previous medical history shows diseases of childhood with 
permanent impairment of hearing due to scarlatina. Had pneu- 
monia when young and again when sixteen. Social and family 
history are negative. 

Physical examination showed a well-nourished man with soft dry 
skin except over the knees and elbows, where it was wrinkled and 
harsh. The neck was the same width as the head, due to enlarge- 
ment of lymph nodes. The mouth and pharyngeal cavity were 
negative. The remaining teeth were in fair condition. The pharynx 
and the remaining lymphadenoid tissue were congested. ‘The neck, 
both anteriorly and posteriorly, showed irregular masses from pea to 
egg size, discrete, sharply outlined, freely movable, not adherent to 
skin. The thyroid was not enlarged; there was no tracheal tug. 
Chest emphysematous. Several masses under the skin similar to 
those in the neck. The axillary fosse were filled with enlarged 
masses like in the neck. Lungs were negative. Heart area was 
enlarged to the left in the second interspace. L. B., 13 cm.; R. B., 
3.5 em.; L. O., 16 em.; R. O., 9. cm.; in the first interspace, 8 cm. 
wide. There was some peripheral arteriosclerosis. Blood-pressure, 
140-90. 

The abdomen had a fatty flaccid wallexcept the upper section of the 
recti, which wasresistant, and gave theimpression of a mass beneath. 
The liver extended from the fourth costal space to the rib margin. 
The spleen was not palpable. The inguinal glands were enlarged 
like those in the axilla. The right epitrochlear gland was palpable. 
The patient was allowed to go out for a couple of weeks to return 
for roentgen-ray treatment. He worked rather hard and there was 
an enlargement in his glands during his absence. Before his tem- 
porary discharge a gland was removed under local anesthesia and 
was diagnosed as leukemic hyperplasia and not Hodgkin’s disease, 
which was the preliminary diagnosis. The patient received very 
little treatment aside from the roentgen-ray, sodium cacodylate, 
{ grain, being the only important measure used during his twelve 
days of treatment. There was a slight decrease in the size of the 
glands, but they did not become firmer. Following exposure while 
going to the roentgen-ray he developed lobar pneumonia at the left 
base and died. Before the development of this infection his tem- 
perature had ranged between 97° and 99° F., with a relatively higher 
pulse and respiration rate. During the pneumonia the rates were 
proportionate. The urine had shown a specific gravity from 1016 
to 1020, with a constant trace of albumin and a few hyaline and 
light granular casts. Intake and output were proportionate. The 
phthalein elimination was 60 per cent. The skin tests for tubercu- 
losis were negative. The Wassermann was negative. 
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Blood counts: 


Heb. R.B.C. W.B.C, L. M. Tr. E. 
88 4,670,000 5900 54 38 6 l 4 
93 5,400,000 6500 52 40 3 3 1 1 


Roentgen-ray started: 


87 4,300,000 5900 56 37 5 2 
85 4,450,000 6100 74 20 3 3 
3300 64 33 1 2 
92 4,700,000 6600 56 36 4 2 y 2 
Pneumonia: 
85 4,400,000 6100 74 20 3 3 
3300 64 33 1 2 


1.—552. 8. O. Uniform hyperplasia of lymph node diagnosed as leukemic 
hyperplasia; case aleukemic. Cells 7 to 10 microns. Compare with Case II, Fig. 
II, and A. H., Fig. IV, but contrast with A. E., lymphogranuloma, Fig. III. 


A gland from the neck was about 2.5 x 2 cm. The smooth pale 
pink capsule is thin and uniform on section. The mass is pale, gray- 
pink, homogeneous, soft and not traversed by fibrous bands. Sec- 
tion (Fig. 1) consists of a rather uniformly staining mass fairly well 
outlined by a delicate capsule, outside of and within the splits of 
which are cellular infiltrates. The marginal sinus cannot be recog- 
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nized but the arrangement of some of these infiltrates raised the 
question as to occupation of what was the marginal sinus. The 
tissue cannot be recognized as lymph node. It seems to be made of 
a single type of cell separated by a few delicate connective-tissue 
strands carrying bloodvessels and cut at different angles. The cells 
vary from 7 to 11 microns, the nuclei from 5 to 9 microns. The 
nuclei are fairly well stained and have a clear but delicate nuclear 
network. The protoplasm is neutrophilic with here and there a 
slightly oxyphilic example. They are mostly round or elliptical, 
but some compressed ones are seen. Here and there one will see 
what seem to be a true young connective-tissue nucleus. 

By Van Gieson the capsule and delicate septa show clearly, but 
there are no fibers between the cells. 

A polychrome stain (only fairly satisfactory) shows no true 
granules of the myeloid type, but here and there one finds pictures 
like azure granules. By this stain a polynuclear eosinophile was 
seen and large mononuclears of large endotheliocyte proportions 
were found, and these have distinct vesicular nuclei and a purple 
cytoplasm, very distinct from the scanty neutrophilic protoplasm 
of the average cell of the section. One eosinophilic mononuclear 
was found. 

The Schridde stain reveals no real perinuclear granules. Here and 
there one sees masses of irregular staining and granulated appear- 
ance and also masses of matter which might correspond to the above- 
mentioned azure granules. Section shows no oxidase granules by 
Graham’s method. 

Clinical Diagnosis. Aleukemic lymphatic leukemia. 

Bacteriologic Diagnosis. Cultures: Heart blood; mesenteric 
lymph node negative. 

POSTMORTEM. 


Gross Anatomical Diagnosis. Histological Diagnosis. 
Lymphatic leukemia. 
Aorta: Early atheroma. 


Heart: Dilatation; fibrosis of the myo- Old healed myocarditis; acute infectious 
eardium; subacute verrucose endo- mitral valvulitis with vegetation. 
carditis of mitral valve. 

Left lung: Acute fibrinous pleurisy; Croupous pneumonia. 


lobar pneumonia; beginning consoli- 
dation of the lower lobe. 


Right lung: Obliterative pleurisy; Hemorrhage. 
hypostatic congestion and edema. 
Spleen: Lymphatic leukemia. Endothelial and lymphoid hyperplasia; 
congestion. 
Stomach: Congestion and submucous Petechial hemorrhages. 
hemorrhages. 
Liver: Lymphoid infiltration. Lymphoid infiltration; cloudy swelling; 


fatty infiltration. 
Leukemic tumor of retroperitoneal tissue. 


Kidneys: Slight chronic interstitial Chronic interstitial nephritis; cloudy 
nephritis; cloudy swelling. swelling; lymphoid infiltration. 

Bladder: Distention. 

Pancreas: Normal. 


Lymph node: Lymphatic leukemia. 
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EXTERNAL EXAMINATION. Autopsy one hour after death. Body 
of white male, aged fifty-eight years, looks not over fifty; 172 em. in 
length, weighing about 160 pounds; of normal framework and good 
nutrition. Rigor not yet established; livor mortis present. Skin is 
smooth except for a slight healed scar over the left mandible. There 
is general glandular enlargement, involving especially the auricular, 
maxillary, cervical, axillary and inguinal nodes. These are soft and 
feel distinct. The skull is normal. The pupils equal and regular. 
The sclere are clear. The nose and ears are negative. Many teeth 
are missing. The neck appears fat. The thorax is well developed. 
The genitalia are normal. A number of spots are seen about the 
right nipple, suggesting puncture wounds. The extremities are 
negative and the hair distribution is normal. 

INTERNAL ExaMINATION. Thorax. The left pleural cavity is 
free from adhesions and fluid. The right pleural cavity is obliterated 
by dense adhesions. The pericardial sac is normal. 

Aorta. The aorta is of normal caliber and shows numerous gray- 
yellow plaques in all portions. 

Heart. Weighs 300 gm.; the epicardium is smooth without excess 
of fat. The organ is firm. The myocardium is dark brown with 
fibrous streaks. The papillary muscles and the chorde tendinex 
are normal. The mural endocardium everywhere is thin and smooth. 
The bases of the aortic cusps are slightly stiffened. On the auricular 
surface of the mitral valve is a group of small, rather soft, wart-like, 
yellowish growths. Other leaflets are delicate. The wall of the left 
ventricle is 16 mm.; right, 3 mm. The aortic orifices, 7 cm. Both 
ventricles are moderately dilated. The coronary artery is not scle- 
rosed. The trachea and bronchi show no changes. The mediastinal 
lymph nodes are much enlarged, gray, soft and discrete. 

Left Lung. Weighs 900 gm.; upper lobe is consolidated, except 
for the anterior margin. The lower lobe is crepitate, except for a 
small area posteriorly. The pleura of the upper lobe is covered with 
a little fresh fibrin. There are no apical scars. The cut surface of 
the upper lobe is gray, granular, slightly moist and airless; of the 
lower lobe red and moist; air can be expressed, except in a small 
patch posteriorly ; bits of tissue of this area float in water. The peri- 
bronchial lymph nodes resemble those already described. 

Right Lung. Weighs 500 gm.; normally collapsed. Cut surface 
is red and moist, and contains air, except for a dark red, hemorrhagic- 
looking area in the posterior part of the lower lobe. Pieces from this 
sink in water. 

Abdomen. The abdominal fat, 1} cm., flabby and moist looking. 
Muscles flabby, and this is true of the general musculature. The 
peritoneum is smooth, glistening and free from adhesions. There is 
no fluid in the peritoneal cavity. The bladder is much distended. 
The diaphragm reaches the fourth rib on the right side and the fifth 
on the left. 
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Spleen. Weighs 280 gm.; firm and capsule is smooth. The cut 
surface is dark red; the trabecule are indistinct. The follicles are 
greatly enlarged and white. There are several larger white areas 
about 3 mm. in diameter. 

Stomach. The stomach is moderately distended. The mucosa is 
normally rugous, showing numerous petechial hemorrhages. 

Intestine. The intestine is negative. The bile passages are 
patulous. 

Liver. The liver was not weighed, but probably weighed about 
2000 gm., 29 x 23 x 10 em., and of normal consistency. The lower 
border is somewhat rounded. The capsule is transparent. The cut 
surface is gray with distinct red centers of lobules; the surface is even. 

Pancreas. small, of normal consistency and normally lobulated. 
Close to the pancreas is a tumor-like mass, 135 cm. in greatest dimen- 
sion. This is encephaloid, gray but not lobulated. Besides the main 
mass are many small, similar nodes, apparently enlarged lymph 
glands. Similar brain-like tissue is found along the abdominal aorta, 
forming practically a sheet of new growth throughout the retroperi- 
toneal tissue. This growth is lobulated, and similar to glands of 
the neck, which had been exposed to roentgen-ray treatment, 

Left Kidney. Weighs 230 gm.; 14x 6x5 em.; of normal consist- 
ency. Capsule strips with difficulty, leaving a pink, granular sur- 
face with a few scars. The cut surface is generally gray with bulging 
edges. Cortical striations are indistinct; those of the medulla appear 
normal. The glomeruli are of usual size. The pelvis is distended. 
The peripelvic fat is moderately increased. 

Right Kidney. Weighs 170 gm.; 14 x 5 x 5 em.; cortex, 7 mm.; 
medulla, 15 mm.; otherwise resembles its fellow. 

The vertebral column, ureters, urinary bladder, prostate, seminal 
vesicles and psoas muscle are negative. 

Notes: ‘The bone-marrow of the shaft of the femur is red; that 
of the ribs shows no changes. 

MicroscopicaL. Heart. The epicardium is of the usual thickness 
but shows no vascular or other changes. The endocardium is not 
shown. The myocardium shows very extensive replacement of the 
muscle, with fibrous tissue of adult type, in the midst of which, here 
and there, muscle fibers persist. From this last point and from the 
irregular outline the lesion appears not to be a healed infarct. There 
is no cellular infiltration or vascular change. Uninvolved muscle 
fibers are of the usual size, with preserved cross-striations, well- 
staining nuclei and inconspicuous peripolar pigment. The second 
section is from the mitral valve. The tissue consists of adult con- 
nective-tissue without bloodvessels, except in one area in which 
there are leukocytes and mononuclear cells. On the surface of the 
leaflet, corresponding to this area of infiltration, is a hyaline blood- 
clot in which are numerous areas of softening containing innumerable 
bacteria. The edge of the clot blends with the margin of the leaflet. 
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There is no apparent invasion of the leaflet by bacteria, nor any 
organization of the clot. 

Left Lung. The pleura is much thickened with adult fibrous 
tissue, the superficial layer being heavily infiltrated with lympho- 
cytes. The pulmonary tissue is uniformly consolidated, the exudate 
consisting of fibrin, leukocytes and with vast numbers of bacteria 
and a few red cells. Capillaries are compressed by the exudate. 
The interstitial tissue and vessels show no change. 

Right Lung. The pleura is absent. The pulmonary tissue is 
uniformly consolidated with red blood cells, with which are a few 
leukocytes but no fibrin. Alveolar walls, capillaries and interstitial 
tissues show no changes. 

Spleen. Capsule and trabecule are normal. Follicles are greatly 
enlarged, with hyperplasia of lymphoid cells and the presence of 
coarse reticulum. The pulp is very bloody. There is one area of 
extensive endothelial hyperplasia. These endothelial cells are 
supported on a rather coarse reticulum, and are mixed with lympho- 
cytes and leukocytes. There is not, however, diffuse endothelial 
hyperplasia through the pulp. 

Stomach. Only mucosa and submucosa are shown. The former 
shows many hemorrhagic points but no exudative features. 

Liver. The capsule is normal. Extensive lymphoid infiltration 
is found in the perilobular tissue, which is greatly widened; in these 
areas the bile ducts appear to be increased numerically. The liver 
cells are large, crowding the capillaries; they are granular, and nuclei 
often are poorly seen. Many rather small vacuoles are present, 
becoming rather large in the peripheral zone. The central veins 
are not distended. No fibrosis is seen. 

Pancreas. The interstitial tissue is normal, as are the vessels 
and the ducts. The islets are numerous and large; the acini show 
no changes. 

Kidney. The capsule is infiltrated with lymphoid cells. The 
interstitial tissue is much increased as streaks in the cortex, asso- 
ciated with hyalinization of many glomeruli and compression of 
tubules. Elsewhere tubules are of full size, with somewhat swollen, 
ragged and granular cells, in which nuclei are faint. No definite 
vascular lesions are seen, except for perivascular lymphoid infiltra- 
tion. 

Lymph Node. Follicles and sinus arrangement are completely 
obliterated. The structure consists of lymphoid cells supported on 
a reticulum. 

There are numerous small bloodvessels. This tissue freely extends 
beyond the capsule. 

Two additional sections show the same feature, with infiltration 
of the capsule by lymphoid cells. 


t 
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Casr I].—J. M., aged sixty-one years, w., m.,s. Admitted to 
the University Hospital for nodules on each side of the neck, in the 
axilla and in the inguinal regions. He has been in fair health until 
two years ago, when he noticed the small lumps on the right side of 
the neck about the size of a pea, which were followed by others. 
These were firm, discrete and without discomfort. They grew 
steadily, and two months later similar masses appeared in the 
axille and the groins. They were all of the same character. Has 
had_some carious teeth but paid no attention to them. No loss of 
weight and no history pointing to any organic lesion. His previous 
medical history was negative until he had influenza, September, 
1918, at which time the masses in the neck increased in size. In 
December, 1919, he had a second attack of influenza, with intestinal 
symptoms. On January 20, 1920, had acute pleurisy, after which 
he did not work until his admission to the hospital in March, 1920. 
The latter illnesses had no effect on the glands. He was a ship and 
stationary engineer. His personal and family history are negative. 

A physical examination in the hospital shows a well-developed 
large male, tending to fatness, and appearing well except for the 
general adenopathy. Blood-pressure, 122-90. The teeth are dirty 
and carious, and considerable pyorrhea exists. Has some chronic 
pharyngitis. The neck is short and thick, with bilateral swellings 
from the jaw to the clavicle anteriorly and posteriorly. The masses 
vary greatly in size, pea to walnut—discrete, freely movable, frm, 
smooth but not tender or painful. No adhesion to the skin. No 
tracheal tug. The chest is large and emphysematous. Glandular 
masses are found below the clavicle and extending in the anterior 
axillary region. The left chest is more prominent than the right, 
the expansion being limited on both sides; the percussion note is 
slightly impaired over the whole upper chest anteriorly and poste- 
riorly. The breath sounds in this area are coarse and loud; there is 
a friction rub on the left base posteriorly. There are glandular 
masses above the spine of the scapule. The heart apex-beat is not 
seen or felt. The supracardiac dulness at the first interspace is 8 
cm., second 6.5 cm., left base 12 cm.; right base 4 em.; L. O., 20 em.; 
R.O., 17cm. The heart sounds are negative. The abdomen is full. 
Liver dulness over the sixth rib. The spleen comes below the costal 
margin only upon inspiration. Throughout the abdomen one gets 
the impression of numerous small masses beneath the skin or the 
abdominal wall. On the left side below the spleen and almost to 
the groin there is a resilient mass deep in the abdomen, probably 
retroperitoneal. On the right side there is definite resistance but 
no definite mass. Marked adenopathy in both axille, especially 
along the axillary folds, the individual ones being larger than in the 
neck. Masses in the groins are similar. No edema of extremities. 

A gland was removed and diagnosed as not Hodgkin’s disease or 
tuberculosis, but either sarcoma or leukemia, of which the latter 
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was more probable because of the absence of intercellular fibers. 

The patient after exposure developed a lobar pneumonia of the right 

base and died. An autopsy was not permitted. The urinary exami- 

nation showed the specific gravity ranging between 1020 and 1024, 

and an almost constant trace of albumin but no casts. The phthalein 

elimination was 55 per cent. The blood Wassermann was negative. 
Blood counts: 


Hgb. R.B.C. W.B.C. P, Small M. E. 
82 4,800,000 13,800 43 36 11 7 3 
4,810,000 28,800 77 16 6 1 


Fig. 2.—442. J. M. Uniform hyperplasia of lymph node without leukemia. 
Cells of 7 microns. Deeply staining nucleus. Diagnosed as aleukemic leukemia. 
Compare with Fig. I, Case I, and with A. H., Fig. IV, but contrast with Fig. IIT, 

A. E., lymphogranuloma. 


The temperature ranged between 98° and 99° F. until the pneu- 
monia developed, after which it developed 103° F. 

Further detailed study of the excised gland revealed the following 
(Fig. 2): The specimen consists of a well-outlined cellular mass 
which cannot be positively recognized as a lymph node. The capsule 
is made up of dense fibers, a few long pale nuclei, and in the rifts 
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columns of adult lymphocytes may be seen. The position of the 
marginal sinus is sometimes indicated by a rift containing a few pale 
cells and a few lymphocytes. Trabecule do not exist as in the 
normal gland. There are small irregular septa carrying bloodvessels. 
The extreme border under the capsule consists of small lymphocytes, 
of about 7 microns, rather uniformally packed. Between these cells, 
here and there, is a slightly swollen reticulum cell or a delicate 
connective-tissue septum. As one goes inward toward the center 


Fig. 3.—514. A.E. Hodgkin's disease in the cellular stage, six months’ duration. 
Active process but the patient in reasonable good health and doing well under 
treatment. 


of the mass the cells retain their rather uniform solid closely packed 
arrangement and incomplete separation by stroma but become dis- 
tinctly larger. Under magnification of 1200 they are found to 
consist of a nucleus with a moderately coarse skein, a nucleolus 
or two nucleoli, sharply outlined, and a small amount of granuloid 
neutrophilic protoplasm. Mitoses, apparently normal in character, 
are common. 

By Van Gieson there is no stroma except the well-formed adult 
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septa mentioned above. No endothelial, plasma, mast, eosinophile, 
neutrophile or giant cells. No fibrin, necroses, tubercles or pigment. 
The predominating type of cells is similar to some of the promyelo- 
cytes. 

rT . . . . 

I'he Schridde stain fails to show any granulation in the protoplasm 
of the cells of this mass. 


Fie. 4.—402-2 A. H. Axillary lymph node from a case of chronic lymphatic 
leukemia dying from pneumonia. Loose hyperplasia with much vascularization. 
Cells 7 to 8 microns. 


Case III].—S. J. M., aged sixty-one years, m., w. Admitted to 
the University Hospital February 14, 1914, complaining of swellings 
under the arms and in the neck and dyspnea. The patient has been 
in generally good health until six months ago, except four years 
before admission he had a swelling about the right elbow; this dis- 
appeared. Six months ago a lump appeared in the right axilla, 
which grew rapidly and became tender, Three months ago he had a 
swelling in the neck. He had a similar swelling on the left side. 
These swellings are slightly painful, sometimes extending down the 
arm, which is swollen; they are somewhat tender and have fluc- 
tuated in size, Sometimes one mass will enlarge while the other is 
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smaller. None has broken down. Five months ago the patient 
began to have dyspnea and swelling of the feet; has had some palpi- 
tation, also dull pain across the chest, especially in the right mam- 
mary region. Had nocturia for three years. Had a chronic cough for 
fifteen years. When the glands first appeared he lost fifteen pounds, 
but since has gained and is now twenty-five pounds above weight. 

The medical and social history are negative. His wife died of 
tuberculosis sixteen years ago. 

The physical examination shows a heavily built, fat, florid, slightly 
dyspneic man between fifty and sixty. The muscles are flabby, the 
skin is warm and slightly yellowish. The superficial glands seem 
enlarged—solid, conglomerate and tender. They are fixed to the 
fascia but not to the skin. The axillary are most markedly involved, 
those in the neck and groins being smaller and more separate. The 
head and eyes are negative. The teeth are badly decayed and worn 
down; some pyorrhea The thorax is heavy. The right mammary 
and pectoral regions are indurated and tender with discolored skin 
over them. There is some impairment of resonance and broncho- 
vesicular breathing at both apices anteriorly. Impairment of reson- 
ance and breath sounds over the whole right chest posteriorly. 
The apex impulse is not found. L. B., 13 em., R. B., 5 em.; L. O., 
17 em.; R. O., 15 em. A blowing systolic murmur is heard at the 
apex and in the left axilla. The abdomen is large and pendulous. 
Liver 4 cm. below the umbilicus. The spleen is not felt. The 
extremities are negative except for a slight edema. The patient 
remained in this condition for several days, when he suddenly 
became toxemic and died in three days. For five days after admis- 
sion he had run a temperature from normal to 101° F. It then settled 
to an irregular form, 97° to 100° F, with a disproportionately high 
pulse and respiration, and then continued until his toxemia appeared, 
when it became very irregular and up to 105°. A gland was removed 
and diagnosed as sarcoma, with reservation. The urine showed 
specific gravity of 1025, with a constant trace of albumin, and light 
granular casts. ‘The Wassermann and von Pirquet were negative. 
A blood culture during the toxemic stage showed pneumococcus. 

Blood picture: 


Heb R.B.C W.B.C. P L M. Tr. E. B 
86 4,400,000 9800 86 11 2 

84 4,900,000 9000 75 23 2 

89 5,100,000 22000 86 17 3 3 1 


A gland was excised during the treatment. No attempt was made 
to diagnose the original site of the growth, and at autopsy such an 
attempt failed. 

Excised Gland. The material consists of several small fibro- 
cellular pieces. The mass cannot be recognized as a lymph node. 
It has probably been partly encapsulated and spread out into and 
through the capsule. The capsule is wide, rather acellular; in its 
outer two-thirds it is adult fibrous tissue. The inner part is actively 
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growing and consists chiefly of large elliptical or elongated, palely 
staining connective-tissue cells with a few small mononuclears, 
here and there a plasma cell, numerous in bloodvessels, a few free 
red blood cells—in other words, fairly active granulation tissue. 
There are rifts in and under the capsule filled with large cells to be 
described later. The majority of the mass consists of eosin-stained 
cell shadows and some better retained areas, with indefinitely 
stained basophilic nuclei. The center is difficult to describe and 
determine, but apparently the further one goes from the capsule 
the more there is disintegration; the remnants of fibers and long 
slender nuclei are to be seen irregularly scattered through the mass. 
It has apparently been very bloody, because there are some spaces 
filled with red blood cells apparently without wall and a few degen- 
erated capillaries are seen. The cellular nests in the capsule consist 
of well-outlined groups of large cells with large well-outlined round 
elliptical and lobed nuclei and a small amount slightly granular or 
vacuolated protoplasm. There are sometimes several nuclei. The 
mitoses are moderately active. Red blood cells are numerous 
between these large cells. ‘There are occasional polymorphous 
neutrophiles and eosinophiles. The cells of the central necrotic 
mass seem to have been the same kind of cells. Within the mass 
there are no lymphocytes and no endothelial, plasma or mast cells; 
a very vague reticulum is seen by Van Gieson; there are no eosino- 
philes; no myeloid or giant cells; no tubercles or pigment. 


POSTMORTEM, 


Gross Anatomical Diagnosis. Histological Diagnosis. 
Lymphadenitis of the axillary, sub- Large round-cell sarcoma resembling 
clavicular, subclavian, submaxillary lymph-node endothelioma. 
and mediastinal lymph nodes. 
Lung: Pleural effusion; healed pulmo- Emphysema, with secondary compres- 
nary tuberculosis. sion; atelectasis; passive congestion 


and chronic interstitial pneumonitis; 
chronic catarrhal bronchitis. 


Heart: Pericardial effusion; fatty infil- Chronic interstitial mural endocarditis; 
tration of the epicardium; cardiac coronary sclerosis, with hypertrophy 
hypertrophy; chronic fibrous aortic and secondary brown atrophy. 


and mitral valvulitis; tricuspid and 
pulmonary insufficiency; right dila- 
tation; chronic fibrous myocarditis; 
brown atrophy. 


Liver: Cloudy swelling and fatty degen- Passive congestion with parenchyma- 
eration. tous degeneration and fatty meta- 
morphosis. 
Spleen: Chronic fibrous and calcareous Chronic fibrous capsulitis. 


capsular splenitis, with softening of 
the organ. 
Adrenals: Softening. 


Kidney: Chronic parenchymatous ne- Congestion and cloudy swelling. 
phritis. 

Stomach: Atrophic catarrhal gastritis. 

Fibrous and fatty endoaortitis of the Chronic fibrous and fatty endarteritis. 
aorta. 

Pancreas: Atrophy, with replacement by fat. 


Intestine; Meckel’s diverticulum, 
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Bacteriological Diagnosis. Streptococcus in cultures from heart 
blood, lung, spleen, liver, kidney and lymph nodes of the neck. 

GENERAL. The body is that of an adult white male, aged fifty- 
five years; five feet eight inches tall; weighs about 200 pounds; is 
broad and thick-set, with a tendency to obesity; gray hair; blue 
eyes. The pupils are moderately dilated; the conjunctiva is muddy. 
Mouth: Teeth are in bad condition, especially the upper jaw, where 
only a few decayed ends are present. Mucous membranes are pallid. 
Beth sides of the neck are swollen. Upon palpation the swelling is 
apparently in the cellular tissue as well as in the glands. There is 
a short, recently healed incision beneath the right ear. Rigor 
mortis is marked. Livor mortis in the dependent positions is marked 
over the anterior chest and over the neck. The tissues of both axille, 
but more especially the right side and the right flank, are boggy. 
There are well-marked palpable masses confined to the right axilla. 

On primary incision the panniculus is found to be moderate; the 
musculature is fairly well developed. The axillary space was dis- 
sected out and contains an infiltrating mass of lymph nodes. These 
lymph nodes vary in size upon section from 4 cm. to 1 em. They 
tend to run together, but the larger ones are sharply defined. Upon 
section they have a fleshy, firm appearance while some of the smaller 
ones have undergone a yellowish softening, which is comparable 
exactly in appearance to that of a mushroom which has its outer 
covering stripped off. Along the fascia of the pectoral muscle on the 
right side are numerous small bodies 0.5 cm. long, firm and fleshy; 
these do not infiltrate the muscle but seem to run somewhat into 
the fatty tissue over the pectoral fascia. This condition is not noted 
on the left side. The same small bodies are noted deep in the axilla 
and along the neck. The glands of the neck are enlarged in the same 
fashion, and upon section show caseous centers. 

Abdomen. The cavity contains no fluid and the epiploic appen- 
dages are prominent. The lower border of the liver is at the border 
of the ribs. The stomach is slightly distended below this. The 
transverse colon, freely movable, runs straight across the abdomen. 
The great omentum is filled with an excessive amount of fat. 

Liver. Weighs 2100 gm.; it measures 29 x 19 x 11 em.; is pallid 
upon the surface and the edges are rounded; cuts with a buttery 
resistance. The cut surface is pallid, and the lobules are poorly 
defined. About the vessels may be seen radiations considered as 
fibrous. Some grease may be scraped from the surface. The gall- 
bladder contains 30 cc of a very dark viscid bile. The bile ducts 
are patulous. 

Spleen. Weighs 300 gm.; measures 13x 9x6 cm.; the organ 
is soft; the capsule is distinctly thickened and calcareous in some 
parts. The cut surface of the pulp is soft and mushy; the trabecule 
are moderately prominent, as are also the follicles. The surface 
has a generally pallid appearance. 
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Pancreas. Measures 20 cm.; long and is somewhat thinner than 
usual. Upon section the lobules are small and sharply defined. 

Adrenals. Are small, friable and removed with difficulty. 

Left Kidney. Weighs 230 gm.; measures 13x 5x5 cm.; the 
organ is firm, pale, blue and cuts with resistance. The cut surface 
bulges. The capsule strips without difficulty leaving a smooth 
surface. The entire kidney substance measures 2.5 cm.; cortex, 
6 mm.; surface is pallid with granular reddish interlineations follow- 
ing the course of the bloodvessels throughout the cortex. 

Right Kidney. Weighs 190 gm.; measures 11.5 x 4.5 x 2.5 em.; 
entire kidney substance, 3.5 cm.; cortex, 7 mm.; corresponds in 
detail to its fellow. 

Bladder. Contains 1 dram of a light amber urine, but otherwise 
is negative. 

Stomach. Contains about 200 ce of a liquid greenish content; 
distended with gas; flattens out readily upon the table. The wall is 
somewhat thinner than usual; mucosal surface is granular and thin. 

Small Intestines. Shows a Meckel’s diverticulum, otherwise 
nothing to note. 

Thorax. The left pleural cavity is free from fluid and adhesions. 
The right pleural cavity contains 1000 cc of a serous fluid, non- 
inflammatory. 

Right Lung. Weighs 285 gm.; floats upon the fluid and is col- 
lapsed; when cut it presents the exact appearance of its fellow on 
the opposite side. The basal portion of this lung shows some firm 
stony bodies which upon section seem to have a caseous center. 
Upon section the smaller bronchi purulent material exuded from 
each. 

Left Lung. Weighs 350 gm.; upon removal it collapses and crepi- 
tates with a doughy feel. A very small area at the base is somewhat 
darker, otherwise the surface is pale gray, smooth and glistening. 
The organ cuts with resistance simply because the lung is difficult 
to hold. The cut surface is gray and dry; at the base a small amount 
of fluid exudes. The mediastinal lymph nodes, bronchi and trachea 
were removed in one mass. The trachea has an excess of mucus; it 
is small and shows considerable injection. 

Heart. Weighs 440 gm.; in situ widely dilated to the right. The 
organ is fairly firm; musculature shows some bronzing. Subepi- 
cardial fat is excessive in the usual situations. There are small 
epicardial plaques. The left ventricle is firm; the wall measures 2 
cm.; the cavity is small. The aortic orifice measures 9 cm.; valve 
leaflets are thickened at the bases. The anterior leaflet in the 
sinuses of Valsalva has calcareous plaque-like thickenings. The 
mitral orifice measures 11 cm.; the valve leaflets are moderately 
thickened throughout, also toward the base. The chord tendines 
are lengthened, but are thick; papillary muscles are short and 
stocky. The heart cavities contain stratified chicken-fat clot. The 
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right ventricular wall measures 7 mm.; tricuspid orifice, 10 cm.; 
the valve leaflets are thin; pulmonary orifice measures 11 cm.; the 
valve leaflets are thin. 

Aorta. Retains some of its elasticity; shows upon the intimal 
surface various yellowish platelets. 

MicroscopicaL. Lung. The pleura on these sections is thin. 
The alveolar spaces have in one section become quite thin and 
stretched so that the spaces were dilated. Upon this, due to pressure 
of the pleural fluid the spaces were compressed so that now most 
of the section shows the wall in apposition. To overcome this the 
emphysema has remained in a compensatory way in other parts, 
mostly in the periphery of the lung. Congestion is quite marked, 
and this is probably passive in nature, due to large numbers of heart- 
failure cells. The bronchi have well-developed catarrhal effects, in 
that the epithelial cells were proliferated then swollen and many 
desquamated, so that the bronchial lumina are filled with mucus 
and débris. The bloodvessel walls are quite thick, owing to old 
fibrous tissue. 

The second section has been taken from a point where pressure of 
the fluid was of longer duration. Here some cellular proliferation, 
with organization of fibrous tissue, is taking place in some of the walls 
of the compressed air spaces. 

Heart. The epicardium on the section is thin. The subepicardial 
fat is moderate. The coronary vessels are quite thick and slightly 
congested. ‘There is no increase to the connective tissue except 
about some of the vessels. The endocardium, however, is quite 
thick, showing penetration into the myocardium between the pec- 
tinate muscles. The myocardium shows evidences of an old hyper- 
trophy, since here and there a clear division is well shown. At 
present an atrophy overshadows the increase in size. ‘This is mani- 
fested by a thinning of the fibers with the deposition of considerable 
myohemoglobin at the poles of the nuclei. There are no marked 
degenerative features. 

Aorta. Arteriosclerotic changes are moderate, mostly confined 
to the intima. The latter has many thickenings; loss of elastica is 
prominent; replacement by fibrous tissue with secondary hyaliniza- 
tion is confined to patches. Here also a patchy fatty change has 
taken place in the intima. 

Liver. The capsule of Glisson is not thickened, although some 
eellular proliferation is to be seen in perilobular positions. No 
marked proliferation is present. The central lobular veins are 
slightly dilated and filled with red blood cells, which congestion 
extends into the capillaries. The liver cells show well-marked 
degenerative changes, more so about the central lobular veins. Here 
the cells are broken down, outlines poor, granular and filled with 
multiple small vacuoles. Many of those just about the rim contain 
fine brown granular pigment. 
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Spleen. The capsule is decidedly thickened and irregular. The 
trabecule are not prominent. The bloodvessel walls show some 
hyaline change. The follicles are loose and open. The general 
splenic pulp is loose and the small cells are present without any 
definite hyperplasia. Congestion is moderate and there is no 
pigment. 

Pancreas. ‘There are no prominent fibrous-tissue changes. The 
parenchymal cells take the stain well and are compact. The 
islands of Langerhans are also small and compact. There has 
been some atrophy, as evidenced by replacement by a considerable 
amount of fat. 

Kidneys. The capsule is not thickened, but in places there is 
some proliferation into the cortex. The fibrous tissue is not promi- 
nent, although very slightly increased. The bloodvessels are rather 
prominently congested. The glomerules are full; there is swelling 
due both to proliferation plus congestion and distention of spaces. 
The tubular cells are small and very granular, and their nuclei are 
sharp; granular casts predominate. The usual fibrous stroma is 
present in the medulla. The other section is like its fellow, except 
that degeneration of the cortical tubules is more prominent. 

Adrenals. Capsule and fibrous tissue are not marked. The 
parenchymal cells are open and separated probably by fluid. The 
cells show both granules and vacuoles in equal number. Medullary 
congestion is moderate; chromophilic proliferation of medullary 
cells is not marked. 

Tumor. Six slides taken from the tumor mass in the axilla, lymph 
nodes and pectoral muscle. The slides show the same type of tumor 
for all. The cell is a small round or oblong cell, with a small amount 
of acid-staining protoplasm and a large vesicular and hyperchromatic 
nucleus. It is larger than a lymphocyte and about the size of an 
endothelial cell. Grossly large degenerated areas are described. 
Microscopically these areas appear as coagulated and necrotic 
tumor cells which are swollen, diffusely acid staining, with complete 
loss of nuclei. In the active portion of the slides karyokinetic 
figures are well seen. 

BACTERIOLOGICAL EXAMINATION. ‘Tubercle bacilli were not 
found. Streptococcus was found in cultures from the heart blood, 
lung, spleen, liver, kidney and lymph nodes of the neck. 


These three cases, while finally diagnosed in Case ILI as sarcoma 
and in the others as aleukemic leukemia, nevertheless present many 
features in common. They illustrate first how these cases may 
remain for many months without seriously disturbing the patient’s 
general health, so that they are incorrectly diagnosed, or temporiza- 
tion is practised until the entire lymphatic system is involved beyond 
reasonable expectation of good result. All three cases died from 
intercurrent acute infection after a short and rather stormy course. 
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All of them were at first supposed to be Reed-Hodgkin’s disease, 
but certain clinical features stamped them as atypical if they were 
to be so classified. The ages—sixty, sixty-one and sixty-one—are 
twice the average of our own cases of lymphogranuloma. Cases | 
and II from the history showed that there had been an extensive 
involvement of the lymphatic apparatus from almost the very 
beginning. This was a point against the diagnosis of Hodgkin’s 
disease, as it practically always begins as a localized process, and 
extends usually from one group to another until it has become more 
or less generalized. It is the exception rather than the rule for cases 
of Hodgkin’s disease to show extensive involvement of all the super- 
ficial lymphatic groups. Theoretically it would eventually do so, 
but death usually frees the patient before this has occurred. On 
the other hand leukemia, both of the leukemic and aleukemic type, 
is essentially a general disease. One group of glands, it is true, may 
be much larger than another, but the enlargement of the whole 
system is always discoverable. In the ever-varying clinical mani- 
festations of individual patients it may be difficult to establish with 
certainty that most or all lymph nodes became enlarged at or near 
the same time. The fact that the adenopathy is general is quite as 
important as the uniformity and synchronism of the enlargements. 
Patient history-taking and physical examination will aid greatly, 
but the histology of an excised gland will clinch the matter. This is 
illustrated in Case II], which was diagnosed by biopsy as sarcoma. 
There was no special involvement of the inguinal groups, and at 
postmortem there was none of the abdominal glands. 

In comparing the three cases clinically at the very outset the chief 
complaint is enlightening. The patient whose case was diagnosed 
as sarcoma gave as his chief complaint, “Swelling under the arms 
and in the neck,’’ while the two cases of aleukemic leukemia gave as 
their complaints, “Swelling in the armpits, the neck and the groins”’ 
and “Swelling on both sides of the neck, in the axille and in the 
inguinal regions,’’ respectively. 

The first patient complained of a more or less localized trouble 
and the other two of a pretty generalized process. This distribution 
was borne out upon physical examination, and in the latter cases 
should have led the clinician to consider the leukemias rather than 
Hodgkin's disease or lymphosarcoma. 

The small tumors appearing early above the scapule in the leu- 
kemic cases are unusual and suggestive. This is a point clinically 
against Hodgkin's disease, for while such a distribution might be 
possible in this condition it is more common in leukemia. 

We would like to emphasize for the leukemic cases the discrete 
nodules in the axille, firm, well-outlined, movable masses, not 
tending to coalesce, without pain or tenderness, yet distinctly 
tumorous as the patient was inspected. 

In leukemia the individuality, the discreteness, of lymph nodes is 
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preserved, a condition the more readily appreciated if one consider 
the essence of the disease, a lymphatic hyperplasia, lacking the 
inflammatory character of lymphogranuloma and the disregard 
of the capsule by sarcoma. In Case III, however, the tumors, 
especially in the axilla, were conglomerate and fixed to the subcu- 
taneous tissue, somewhat painful and tender, with bronzing of the 
overlying skin, induration and some retraction of the nipple. 

In many cases of Hodgkin’s disease and of widespread extraneous 
tumors of the lymphatic apparatus other than the leukemias there 
occurs a reduction, in the differential count, of the mononuclear 
elements while the total count may remain normal or show a leuko- 
penia. To state it figuratively there is a reduced output from the 
mononuclear factory because so much of it is not in working condi- 
tion. This gives oftentimes an apparent polymorphonuclear leuko- 
cytosis. In the two cases of aleukemic leukemia the blood picture 
was as follows: The blood in Case I was at first sublymphemic, 
giving a count of 13,800, with small mononuclears at 36 per cent and 
large mononuclears at 18 per cent. Infection increased the total 
count and the polymorphonuclear neutrophilies. Case II had low 
normal total counts and very distinct lymphocytosis. On the other 
hand, Case III the sarcoma case, had neutrophile percentages of 
86, 75 and 86, with total counts within normal limits. 

In other words, from the standpoint of the clinician the two cases 
of aleukemic leukemia showed a blood picture which indicated 
activity of lymphoid tissue, a condition not found in lympho- 
granuloma or sarcoma. 

The absence of actual leukemia does not exclude these cases from 
the leukemias, since Paltauf, Kundrat, Sternberg, Warthin, Fraenkel 
and others admit the fact that such cases may become frankly 
leukemic. Fraenkel maintains that if blood formule be followed 
carefully true leukemic phases may be discovered, and that he has 
repeatedly seen this happen shortly ante mortem. 

The spleens of the two cases of aleukemic leukemia were slightly 
enlarged. One was found at autopsy in a state of active mono- 
nuclear hyperplasia. 

There was in histological preparations from the autopsy of the first 
case general infiltration of organs with the mononuclear type cell 
and none at all in the third case. This probably more than any 
other feature stamps the first case as leukemia of the aleukemic 
type. 

Relation to Cellular Hodgkins. Microscopically the pathological 
picture of aleukemic leukemia is widely separated from Hodgkin’s 
disease. While the cellular type of the latter may approach the 
picture of uniformity of cell proliferation seen in aleukemic or 
leukemic growth, there are, however, always present the signs of 
inflammatory reaction; the large endothelioid cell and other chronic 
granulomatous elements are present to a greater or less extent in 


oon 


FOX, FARLEY: LEUKEMIA, PSEUDOLEUKEMIA, GRANULOMA 


every case. The picture seen in leukemia, with and without an 
increase of circulating leukocytes, is that of a uniform cellular 
hyperplasia, with little or no stroma and only occasional endothelial 
and reticulum cells. Incidental inflammation may add granulation 
tissue, or under roentgen-ray stimulation large endothelioid cells 
may become slightly more numerous, but they do not occur in 
groups and the development does not approach the picture of malig- 
nant granuloma in the formation of coarse fibrous reticulum. (Con- 
trast Figs. 1, 2 and 4 with Fig. 3.) 

Careful study of the cases, bearing in mind the features discussed 
above will greatly aid in an early diagnosis, but it would seem that a 
diagnostic excision of a lymph node is the best method of making a 
decision, an opinion also expressed by Harvier.* Not only does this 
place a case in a definite group, but it gives the roentgenologist the 
necessary guide for treatment. This applies especially to Hodgkin’s 
disease (lymphogranuloma malignum), which we have divided in 
our study into the cellular, the fibrocellular and the sclerosing 
varieties or stages, with the hope of learning something about the 
recognized fact that some cases do well with the roentgen-ray, 
others do badly, while still others do well for a short time only to 
have serious remissions. These varieties are due somewhat to the 
rate of growth or stages of the disease as Longcope points out, but 
it is to be hoped that such a working classification will in the future 
indicate some difference of virus or reaction of the patient. We are 
not now prepared to draw absolute conclusions, but it appears that 
in order of favorable response to roentgen-ray treatment the cases 
may be grouped first as most favorable, the cellular variety, second 
the fibrocellular and least favorable the sclerosing type. Perhaps 
our present information should only allow us to state that a case is 
favorable to the degree that it remains cellular in histology, unfavor- 
able to the degree that it develops fibrous tumors. 

The two cases of aleukemic leukemia are further interesting from 
the standpoint of treatment and prognosis. In Case II no treatment 
had been given but Case I was doing well in that no reactions had 
occurred, the gland masses were slightly smaller and the general 
health of the man was excellent. Since careful treatment of leukemic 
adenopathy offers definite hope in prolonging life at least, these 
cases should be diagnosed as early as possible, and this seems only 
practicable by adenectomy. We have discussed in a recent article 
the precautions to be used in selecting a gland for diagnostic 
excision.!” 

We wish to put on record a brief note of two attempts at further 
classification and diagnosis of these conditions that resulted nega- 
tively. Having seen that a very definitely different response to the 
rays was given by the cellular and fibrous groups of lyvmphogranu- 


* La médecine, 1920. 
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loma, it suggested itself to us that in the process of tissue destruc- 
tion some specific protein might be formed and that some reactive 
substance might be elaborated. We were aware that the body does 
not produce antibodies against its own tissues, but we thought an 
antigen might be developed in glands under the roentgen-ray. We 
obtained by operation on Reed-Hodgkin’s disease a large gland, 
from autopsy on S. O., a retroperitoneal mass, and by operation a 
sarcoma of the cervical glands. The first was ground in saline under 
sterile precautions and 0.3 per cent trikresol added. The other two 
were extracted according to the method of purifying proteins for 
skin sensitization tests. These substances served as antigen for 
skin tests upon the following cases: 

Malignant granuloma—one case before and after roentgen-ray 
treatment; malignant granuloma—one case before roentgen-ray 
treatment; malignant granuloma—one case after roentgen-ray treat- 
ment; lymphatic leukemia—one case before and after roentgen-ray 
treatment. 

All of these tests were negative. 

Summary. 1. Two cases of aleukemic leukemia and one case of 
lymphosarcoma, similar, to some degree, in clinical course and physi- 
cal appearance, and their distinction from lymphogranuloma, are 
reported. 

2. Attention is called to the need for classification of the enlarge- 
ment of lymphatic bodies and the hyperplasias of these and allied 
tissues in the absence of a definite increase in the circulating leuko- 
cytes. 

3. The term “pseudoleukemia”’ has outlived its usefulness as a 
noun and should be used in an adjectival sense only. 

4, Aleukemic leukemia is a systemic lymph-tissue disease, in 
pathology essentially like typical leukemia, but without increased 
circulating leukocytes. Leukemic phases may occur in its course 
or just ante mortem. (Compare Figs. 1, 2 and 4.) 

5. A generalized lymphadenopathy is more suggestive of leukemia 
than of lymphogranuloma and tumors. 

6. The two cases of aleukemic leukemia reported, while showing 
very extensive involvement of the lymphatic apparatus, gave no 
reduction of circulating mononuclears, a relative reduction being ¢ 
picture usually seen in granulomata and sarcomata, involving much 
of the lymphatic apparatus. This point should be a decided help 
in clinical differential diagnosis. 

7. Aleukemic leukemia is widely separated from cellular Hodg- 
kin’s disease in its histology by the absence of inflammatory changes 
in the former and their presence in the latter; leukemic processes 
are definitely more uniform or homogeneous than granulomatous. 

8. An excision of a lymph node for microscopic study is the only 
reliable method of making a decision as to diagnosis in lymphatic 
enlargements. It is valuable also from the standpoint of prognosis 
and treatment, 
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9. Mention is made of a difference in the response to the roentgen- 
ray of the leukemic and the granuloma groups as seen in the affected 
lymph node. This will be taken up in a later communication. 

10. An attempt at the production of an antigen for specific pro- 
tein skin tests in the lymphatic diseases resulted negatively. 
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THE HEART IN INFECTIOUS DISEASE. ' 


By D. M.D., 


BOSTON, MASS. 


One of the most interesting and puzzling questions in the practice 
of medicine is the effect of infectious disease on the heart. Much 
unwarranted empiricism still exists in the treatment of the circula- 
tion during and after an infection. It is well now and again to pause 
and to take account of the progress of our knowledge of the influence 
of infectious disease on the heart and circulation. It is my desire 
to call attention to some of the known facts of this influence and to 
urge investigation of points that are in doubt. I shall take up in 
turn briefly the pathology, symptomatology and treatment of the 
heart in infectious disease. 

In discussing the changes in the heart due to infections it is neces- 
sary to separate these infections into two groups: First there are 
those diseases which are quite likely to cause some permanent 
damage to the heart, and, second, there are infectious diseases in 
general which poison the heart temporarily but probably result in 
little or no permanent damage. In the former group are, in the 
first place, the infections of the rheumatic type—rheumatic fever, 
chorea, tonsillitis and scarlatina; secondly, there is diphtheria; 
thirdly, syphilis; and finally, the diseases, such as pneumonia, influ- 
enza and streptococcus septicemia, which may rarely attack the 


1 Read before the Section on General Medicine of the College of Physicians of 
Philadelphia, March 28, 1921 
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heart directly. Temporary poisoning of the heart muscle may result 
from almost any disease—typhoid, pneumonia and so on. 

Rheumatic fever and allied infections may attack and produce 
changes in endocardium, myocardium, and pericardium, any one, 
two, or even all three. A pancarditis isnot uncommon. The typical 
lesion is the Aschoff body, or submiliary nodule, in the myocardium. 
Extensive involvement of the myocardium would result in consider- 
able scarring so that permanent damage must always be suspected 
in the heart of any patient during or after illness belonging to this 
rheumatic group. The valves or pericardium give evidence of exten- 
sive cardiac involvement in rheumatic fever. Rarely if ever is the 
myocardium much damaged without evidence of endocardial or 
pericardial disease also, although transient heart-block may occur 
in rheumatic fever in hearts which do not show signs of valve 
changes or pericarditis. The occasional finding of acute heart- 
block should make one feel that any person who has suffered from 
rheumatic fever is not likely to have a perfectly normal heart even 
though it appears normal to auscultation and percussion. 

Diphtheria toxin may produce serious and extensive necrosis 
of the myocardium, and here again it seems likely that any person 
who has been through a severe attack of diphtheria has a scarred 
heart. Heart-block, sometimes of very high grade, has long been 
known to occur in diphtheria. In my cardiac clinic are two cases of 
complete heart-block in young people whose past history is negative 
except for diphtheria. Not only may there be extensive auriculo- 
ventricular block, but also intraventricular block of bundle branch 
and arborization type may be found. How often such changes may 
occur transiently in diphtheria we are beginning to discover. Finally 
there is one other cardiac condition of great importance in diphtheria 

that is, the sudden collapse with gallop rhythm, leading at times 
to sudden death and ascribed to cardiac nerve involvement (“‘dis- 
integration of the vagus,” as Park calls it). This condition needs 
further study. 

Syphilis affects the heart in two ways: either directly by gumma- 
tous invasion of the myocardium or by arteriosclerotic changes in the 
aorta and coronaries, or by both. Syphilitic aortitis is beginning to 
be regarded generally less as a disease entity and more as a condition 
associated with cardiac syphilis. In other words, one may speak 
rather of syphilitic heart disease with aortitis than of aortitis alone. 
There may be extensive syphilitic involvement of the bundle of His 
and its branches which yields to antisyphilitic treatment, or there 
may be thromboses with scarring of the myocardium, perhaps lead- 
ing to aneurysm of the heart itself and perforation of a ventricular 
wall. Any patient with chronic syphilis should have a careful inves- 
tigation of heart and aorta made—by examination, roentgen ray 
and electrocardiogram. How early in the disease the heart may be 
attacked we are not yet sure. Undoubted cases of secondary syphilis 
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with cardiac involvement are on record, and Brooks? thinks that it 
may becommon. At the Massachusetts General Hospital we have 
been examining secondary syphilitics from the cardiac standpoint, 
but as yet have failed to find out of a small number any giving signs 
or symptoms of cardiac involvement. It seems likely that such 
invasion may occur early in lues without any evidence. 

Other rarer infectious causes of permanent damage in the heart 
are such diseases as pneumonia and typhoid fever. Rarely an endo- 
carditis or a pericarditis may result from pneumonia, and the myo- 
cardium itself in fatal cases may show cloudy swelling and necrosis. 
Postmortem examination of typhoid fever hearts shows not infre- 
quently mottling with marked parenchymatous degeneration micro- 
scopically. It is unlikely, however, that mild attacks of typhoid 
fever produce much change. The blood-vessels, both arteries and 
veins, may be considerably damaged in typhoid fever, and this dis- 
ease has been included by some as a likely cause of arteriosclerosis. 
Other diseases such as influenza, gonorrheal septicemia and strepto- 
coccus infections may rarely result in endocarditis, pericarditis or 
perhaps myocarditis. 

Now let us turn to infections as they affect the heart tempo- 
rarily by poisoning. One of the most important papers of 
recent years is that of Newburgh and Porter.2 They wrote as 
follows: “The experiments consist of four series of ten dogs each. 
In the first the normal ventricle was fed with normal blood; in the 
second the pneumonic ventricle was fed with normal blood; in 
the third the normal ventricle was fed with pneumonic blood; in 
the fourth the pneumonic ventricle was fed with pneumonic blood. 

“Tt is very generally believed that the heart muscle is seriously 
injured in pneumonia and that heart failure from this source is a 
frequent cause of death in this infection. 

“The experiments presented in this communication show that 
the cardiac ventricle from dogs that have died from pneumonia 
contracts as well as the ventricle from healthy dogs, provided the 
pneumonic muscle is fed with normal blood. When a normal 
ventricle is fed with pneumonic blood the contractions are much 
impaired. If, however, the ventricle from a dog with pneumonia 
is fed with pneumonic blood the contractions are almost normal in 
extent and may be normal in duration. 

“Thus in pneumonia the heart muscle is essentially normal, 
whereas the pneumonic blood is distinctly poisonous to heart muscle 
suddenly fed with it. In the body, during the gradual course of the 
disease, the blood is progressively affected and the heart muscle 
gradually adjusts itself to the poison, with striking success.” 

The effects of poisoning of the heart resulting in functional 

2 Syphilis of the Heart Pead at a meeting of the Suffolk District Medical Society, 


Boston, December 29, 1920. 
3’ Jour. Exper. Med., 1915, 22. 
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incapacity when severe, disappear with recovery from the infectious 
disease or very soon after. At times, without doubt, there is a 
combination of permanent destructive action and temporary poison- 
ing in the same heart during such an acute infection as rheumatic 
fever. It is in such a case that one finds the greatest difficulty at 
the time of the infection in the presence of fever, in gauging how 
much involvement is transient and how much permanent. 

The symptoms and signs of actual cardiac damage in acute infec- 
tious disease are very few. Precordial pain, dyspnea and palpita- 
tion are suggestive and always attract one’s attention to the heart, 
but severe involvement of the heart may occur without any of these. 
What is more, these symptoms may be nothing more nor less than 
evidence of irritable heart, effort syndrome, cardiac neurosis or what- 
ever one wishes to call it. There is, I believe, no pathognomonic 
symptom of cardiac involvement in infectious disease. I desire 
particularly to emphasize here the tendency for such effort syndrome 
symptoms to appear, or, if already present in an individual, to 
increase during an infection and during convalescence from it. Not 
only easily acquired dyspnea and palpitation, but also early exhaus- 
tion, faintness, dizziness, sweating, and tremor come on with very 
little effort in one suffering from acute infectious disease or still 
weak from the effects of it in convalescence. Every one of us who 
has suffered from some infection will remember these distressing 
symptoms if he has tried to work through the course of the infection, 
or at least at the beginning of it, before forced to go to bed, or if he 
has started to work too soon during his convalescence. This was 
seen widely during the influenza epidemic, but it is common in all 
kinds of milder illnesses such as tonsillitis, colds and gastro-intes- 
tinal upsets with fever. Notwithstanding this association one finds 
very often that medical men regard these symptoms as evidence of 
heart damage and begin to fill the patient with the so-called stimu- 
lants. Common-sense is needed not infrequently in the treatment 
of such cases, and drugs can largely be scrapped. 

The effort syndrome of acute infectious disease, which may occur 
without any more effort than that of the struggle of the organism 
against the disease, may be ascribed to one of two causes, or often 
to both. At the beginning of an infectious process toxemia may be 
blamed for the symptoms, later on both toxemia and exhaustion 
play a part, and finally the exhaustion factor holds sway during 
convalescence. 

During the war the attempt at times was made to ascribe all 
effort syndrome to low-grade infection in progress or to the effects 
of a recent acute infection. Undoubtedly these causes did figure 
frequently in the production of the syndrome in the armies, but 
often simply exhaustion, usually in a nervous man, was the cause. 
Here, again, our war experiences are useful to us, for this syndrome 
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found in the tired soldier may be compared directly with that found 
in the sick civilian. 

The signs of actual cardiac involvement in infectious disease are 
more definite than the symptoms. The development of diastolic 
murmurs, of marked systolic murmurs with thrills, of pericardial 
friction rub or signs of effusion into the pericardium, of heart-block 
and perhaps of auricular fibrillation or flutter, and finally the signs 
of heart failure of the congestive type (edema of the lungs, over the 
sacrum and in the extremities) —the appearance of any of these signs 
is evidence of actual cardiac involvement. Systolic murmurs, cya- 
nosis, questionable increase in heart size to percussion, premature 
beats, small, weak, dicrotic or rapid pulse are by no means evidence 
of cardiac involvement; they are much more liable to be due to general 
functional disturbance of the circulation, possibly with myocardial 
weakness and irritability, but not due to actual myocardial disease. 
Tachycardia is a common response of the nervous mechanism of the 
heart to fever and toxin—a sympathetic stimulation. The rate of 
the pulse varies in different diseases in the same individual—for 
example, high in pneumonia and relatively low in typhoid—and 
in different individuals with the same disease. There is a general 
tendency for most toxins to produce a tachycardia. Occasionally, 
as with mumps, one finds a relatively slow pulse quite generally. 
But also it must be remembered that individuals may react very 
differently to the same disease; in some a much faster tachycardia 
occurs than in others. Children particularly are susceptible to such 
tachycardias. Hence a rapid tachycardia, per se, must not be taken 
as evidence of disease of the heart resulting from the infection itself 
—it may be merely a given individual’s reaction to the poison. Like- 
wise, after the infection is over—in convalescence—a bradycardia 
may be an individual characteristic and not evidence of heart 
disease. 

I should like to add a word here about so-called acute dilatation 
in acute infectious disease. Undoubtedly at times these impressions 
are based on uncertain percussion data, sometimes on the onset of an 
unusual cardiac mechanism such as paroxysmal auricular fibrilla- 
tion with actual cardiac failure if long continued, and once in a great 
while a rapidly developing pericardial effusion will simulate so-called 
acute dilatation. We need greater accuracy in the use of this term 
and also much more investigation by exact methods as by the 
use of the teleroentgenograph or orthodiagraph, in the study of the 
heart throughout the course of an infectious disease. This is impor- 
tant work highly to be commended, for at present the subject is a 
very hazy one. 

Prognosis in infectious disease based on cardiovascular symptoms, 
such as dyspnea and palpitation, and on many signs, such as tachy- 
cardia and relation of pulse-rate to blood-pressure, is liable to be 
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misleading. Signs already mentioned of actual heart involvement 
are of course much more important. 

Finally, I shall say a few words about the treatment of the heart 
and the circulation in infectious disease. Such therapy may be 
divided into three groups in the order of their importance: First, 
specific treatment of disease is most important. Of course this is 
possible only in certain diseases, but in those it must be accom- 
plished with wisdom. By so doing much heart disease can be 
avoided and the progress of that already begun stopped. This is 
particularly true of diphtheria with antitoxin, and syphilis with 
arsphenamine and mercury. In rheumatic fever I feel convinced 
that the salicylates act almost as a specific. Certainly when given 
early in the disease and pushed the infection can usually be stopped 
short and by so doing probably much heart disease averted. This 
is a very important measure to urge, I believe, in the prophylaxis 
of rheumatic heart disease. It and tonsillectomy give us some hope 
for the future. In some other diseases such as pneumonia and 
meningitis, which once in a while attack the heart, we have to a 
certain extent specific antisera which would tend, by shortening the 
course of the disease, to prevent heart involvement. 

Second in importance in the treatment and prevention of cardiac 
involvement in acute infectious disease is good nursing care. During 
the war, when often we were short of medical officers and very low 
in drugs, we found we got along surprisingly well if only we had good 
nurses. So in infectious disease, with or without heart involvement, 
the patient should be carefully nursed. 

Finally, we have symptomatic drug therapy. Here is where the 
difficulty comes. Much of this treatment is empirical and there is 
great need for accurate and painstaking observation. I feel that 
much time and money have been wasted in giving all manner of 
“stimulating” drugs to patients with circulatory or general failure 
in infectious disease. Once in a while a patient seems to be tided 
over a crisis by this therapy, but nineteen others fail to respond. 
We are liable to feel, in our present state of knowledge, because of an 
occasional apparent successful response, that we should stick to it 
and fill every one with drugs. While working in a typhus epidemic 
in Eastern Macedonia two years ago a colleague of ours got typhus 
fever. The Greek military surgeons urged that they be allowed 
to treat him with frequent subcutaneous injections—caffein, cam- 
phor, adrenalin and strychnine. We objected and they warned us 
that he might die if he did not receive these drugs. We got two excel- 
lent American nurses, gave him no drugs and he had an early crisis, 
on the tenth or eleventh day, without complications. Of course such 
a case is of little moment except to show the present chaotic situa- 
tion in regard to such therapy. We must get more light on these 
points so that our treatment will be more reasonable. One well- 
trained man gives digitalis as a routine to all patients with pneu- 
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monia, another decries it and gives none except as heart failure may 
be manifested. Which is right? This is an important question, 
for if we can prove that digitalis always helps in pneumonia we 
should always give it. On the other hand if it rarely helps and per- 
haps often makes more toxic, for it must be remembered that 
digitalis is a poison, when should we give it, if at all? Cohn and 
Jamieson‘ have shown that digitalis has an undoubted influence on 
a fever heart, but are we sure that this influence is a good one? 
T. Stuart Hart® has reported a study of digitalis action in broncho- 
pneumonia, and he states that there was absolutely no difference 
in the course of the disease or the pulse-rate between the digitalized 
and the non-digitalized cases of bronchopneumonia, except in two 
cases of chronic cardiovascular disease with auricular fibrillation, 
which were much benefited. Extensive experiments of this sort are 
necessary not only with digitalis but with other drugs, such as caffein 
and camphor. Once upon a time, not so very long ago, strychnine 
and alcohol were prescribed very freely at the Massachusetts General 
Hospital in pneumonia and other infectious diseases. The medical 
generation coming along now in Boston has hardly heard of such 
therapy except as of historical interest. This may be wrong, but I 
do not believe it is. We are a people of fads and fancies, and it seems 
to me that just at present the fad is digitalis, as a routine to avert 
circulatory failure in infectious disease. I want to urge further study 
of this important question. 

Summary. In conclusion, then, it may be said that the heart is 
affected in two ways in acute infectious disease: First by direct 
permanent damage to endocardium, myocardium, and pericardium, 
and second by temporary poisoning. For both of these conditions 
it is necessary, first, to combat the infection itself by specific therapy, 
if there is such, and by good nursing care. The symptomatic therapy 
of cardiovascular symptoms and signs in the prevention of failure 
is on a very uncertain basis at present and needs further investiga- 
tion. The routine employment of digitalis in such infectious dis- 
eases as typhoid fever and pneumonia is unwarranted. Finally, 
the frequent occurrence of the effort syndrome during and following 
infectious disease and simulating at times cardiac disease is in need 
of emphasis. 


4 Jour. Exper. Med., 1917, 25. 
5 Am. Jour. Men. Sc., 1919, 168; Jour. Am. Med. Assn., 1919, 78. 
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THE DIAGNOSIS OF TUMORS OF THE CAUDA EQUINA, CONUS 
AND EPICONUS MEDULLARIS: A REPORT OF NINE CASES. 


By Harry L. Parker, M.B. (Untv. Duin), 


SECTION ON NEUROLOGY, MAYO CLINIC, ROCHESTER, MINNESOTA. 


Tumors of the cauda equina and conus medullaris are not rare, 
and there has been no dearth of literature on the subject. Spiller, 
in 1908, reviewed all the literature up to that year and described 
eight cases that he had seen. Since then many other excellent articles 
have been published and new cases added to the number already 
recorded. It is therefore with some hesitancy that I venture to 
add to this long list my own observations.on a few cases examined 
at the Mayo Clinic with a short account of each. Only cases in 
which the presence and location of a tumor had been definitely 
established by operation are recorded here, together with another 
case which is of interest from the point of view of diagnosis. 

I have found eight cases of this disease in the records of the Mayo 
Clinic, since 1916, and five of these I had the privilege of observing 
during my service in the Section on Neurology. 

The eight cases were selected from thirty-three cases of spinal cord 
tumors that were observed from January 1, 1916, to January 1, 
1921—a somewhat high rate of incidence when it is considered that 
Steinke, in 1918, found only thirty cases of tumors of the cauda 
equina and lowest segments of the spinal cord in an analysis of 330 
cord tumors. 


REPORT OF CASES. 


Case 1 (248240). Mrs. C. L. B., aged twenty-nine years, came to 
the Clinic October 11, 1918. She complained of pain in the back 
and a limp in the right leg. Since the birth of her baby, two years 
before, she had had pain around the area of the first and second 
lumbar vertebra, which had gradually grown worse in spite of various 
treatments. In July, 1918, she noticed that her right foot was 
becoming weaker and that it was difficult to stand on the ball of that 
foot. This also had become progressively worse, so that she had to 
raise her foot to clear the ground. The function of her bladder was 
normal and she was not conscious of any loss of sensation. The pain 
radiated down the back of the right leg, and in getting out of bed 
in the morning she had a tingling in the soles of her feet. She 
felt better sitting and had to leave her bed for four hours at a time 
to sit in a chair. 

Examination revealed almost complete loss of power in the calf 
of the right leg and the peroneal and anterior tibial muscles of the 
right foot. There was a hypotonus of these muscles and fibrillary 
twitchings were seen in the peroneal and anterior tibial muscles. 
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Both patellar reflexes were exaggerated, but no definite Babinski 
sign was seen. The Achilles reflex on the right was absent; on the 
left it was diminished. Both external hamstring tendon reflexes 
were absent. The patient’s gait was steppage in type and there 
was a very slight diminution of sensation to pain and temperature 
over the posterior surface of the right thigh (Fig. 1). Touch sensa- 
tion was normal. Pressure on the eleventh and twelfth dorsal spines, 
which were prominent caused definite severe pains to radiate down 


Fig. 1.—Case 1 (248240). No incontinence of urine or feces. Intradural extra- 
medullary, encapsulated glioma. (Complete Qj, partial Gi, slicht Fags 
of sensation of touch, temperature, and pain). 


the posterior aspect of each thigh. Pressure on the sacrum did not 
cause pain. Roentgenograms of the lumbar spine revealed nothing 
abnormal, but the spinal puncture produced a yellow fluid which 
became almost solidified when the Nonne test was performed. A 
small spontaneous clot and a heavy coagulation formed with boiling. 
A diagnosis of an intradural extramedullary tumor of the cauda 
equina was made. A laminectomy was performed October 30, 1918 
(Dr. Adson), and a reddish-gray encapsulated intradural extra- 
medullary tumor was seen extending from the eleventh dorsal verte- 
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bra to the upper border of the fourth lumbar vertebra. The tumor, 
a glioma, was 15 cm. long and 1.5 em. in diameter. 


Case 2 (279754). A. B., a boy, aged sixteen years, came to the 
Clinic, August 14, 1919. He complained of pain in the right lumbar 
region. Twelve months before he had noticed an intermittent dull 
pain in the right lower quadrant of the abdomen and right lumbar 
region. This lasted from two to three days and was then absent 


Fia. 2.—Case 2 (279754). Incontinence of urine and feces. Extradural secondary ; 
carcinoma. (Hyperesthesia to touch, temperature and pain [77777). 


for one week. At times the pain passed over both hips, sacrum, and 
down the back of both legs. He described it as a “numb” pain, 
with a feeling of pin and needle pricks in the skin covering the right 
lower quadrant of the abdomen. Six months before he had had his 
appendix removed for this pain, without relief. He had difficulty 
in holding urine at times, but no trouble in starting. 

The patient returned to the Clinic December 22, 1919. The pains 
were worse and still in the right lower quadrant of the abdomen, 
the back, and the posterior aspect of the thighs. He felt a girdling 
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sensation over the lower thorax. About twelve months from the 
onset of pain he began to lose power in his legs and was forced to use 
crutches. Six weeks before his second visit to the Clinic he became 
unable to walk at all. Fourteen months from the onset he had to 
use a catheter to empty his bladder and had no control over bowel 
movements. He had pain in the legs when he coughed or even 
swallowed. 

Examination of the patient showed an atrophic atonic paresis 
of both lower extremities equally distributed in all muscles below 
the glutei and the psoas. He had an anesthesia over the area sup- 
plied by all spinal cord segments below the first sacral, and a large 
patch of greatly diminished sensibility on the right side occupying 
the right lower quadrant of the abdomen in front and the area of skin 
included between the second lumbar spine and the fifth lumbar 
spine behind (Fig. 2). ‘The margins of this area were hyperesthetic, 
especially over the eleventh dorsal to the first lumbar spinous proc- 
ess. He could neither stand nor walk and he was incontinent of 
both urine and feces. Patellar, Achilles, and plantar reflexes were 
absent and the feet were very much swollen. The spinal puncture 
disclosed a milky, cloudy fluid containing seven small lymphocytes 
for each cubic millimeter; it clotted readily. The Wassermann 
reaction was negative, but the Nonne test was positive. A diagnosis 
of cauda equina tumor was made. 

The patient was operated on, December 30, 1919, by Dr. Adson 
who found an unencapsulated cellular mass, extradurally situated 
opposite the eleventh and twelfth dorsal and first, second, and third 
lumbar vertebre, with a small projection running laterally and 
anteriorly to the cord as high as the ninth dorsal vertebra, also extra- 
dural. The tumor involved both the bone and dura extensively 
and was reported to be a secondary carcinoma, although no primary 
source was discovered. 


Case 3 (294401). Mr. F. E. M., a thin poorly nourished man, 
aged forty-two years, came to the Clinic October 24, 1919, complain- 
ing of pain and weakness in both legs. Five months before there had 
been a gradual onset of pain and numbness in the left lower extremity 
along the posterior aspect of the left buttock, thigh, and leg. This 
pain had persisted and increased in severity. Two months before 
pain and numbness began in the right leg. Weakness in the legs and 
difficulty in walking appeared about two months before, and he had 
noticed that the muscles of the thighs and calves had become smaller. 
He had_to use crutches and felt that he was getting rapidly worse. 
The stream of urine was often interrupted and had but little force. 
He had a sensation of swelling in the rectum and recently had 
become constipated. 

At examination the left lower extremity was weak, but not actually 
paralyzed. The power of the right leg was only slightly diminished. 
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The muscles were atonic and atrophic, but no fibrillary twitchings 
were seen. Both tendo Achillis reflexes were absent and the patellar 
reflexes were almost absent. Sensation was not greatly disturbed, 
although there was some loss of sensation to pain and touch along 
the posterior aspect of the thigh, buttock, and leg in the area supplied 
by the fifth lumbar to the fifth sacral segments of the spinal cord 
of the left side. Control of the bladder and rectum was greatly 
diminished and a Kernig’s sign was present on the left side. The 
left sciatic nerve was tender. A spinal puncture was performed 
October 18, 1919, and while the Wassermann and Nonne reactions 
were negative, there were a great number of pus cells in the fluid. 
A tentative diagnosis of localized subdural abscess was made and 
laminectomy was advised. 

Operation was performed, October 30, 1919 (Dr. Adson). After 
the laminectomy an extradural malignant glioma was seen in the 
spinal canal; it extended from the third lumbar vertebra to the end 
of the sacral canal. Some of it extended anteriorly and on several 
of the caudal roots, forming separate tumors as they left the dura. 
An inflammatory band was stretched across the dura compressing 
it so that a small cyst was formed. This contained cloudy spinal 
fluid and communicated with the subdural space. 


Case 4 (310356). Mr. O. G., a poorly nourished man, aged thirty- 
two years, was brought in a wheel chair to the Clinic, March 27, 1920. 
He complained of pain in his back and of not being able to walk. 
Eight years before, while wrestling, he hurt his back and at different 
intervals since then he had had pain in the middle lumbar region. 
In March, 1919, he had noticed difficulty in starting urine, and about 
August he felt tingling in the soles of his feet and his lower limbs 
began to become weak and difficult to control. He used a cane from 
August to January, when he was forced to use crutches, and even 
this was difficult. In September, 1919, the pain became very much 
worse and spread to the legs, abdomen, and hips. He described it 
as a “pulling, sharp” pain growing steadily worse. In January, 1920, 
he found he had to use a catheter to empty the bladder. He was 
constipated, but feces did not leak when they were liquid. He had 
frequent erections, four or five each day, but he could not ejaculate. 
The pain and numbness extending from the epigastrium to the legs 
was especially bad when he was lying down, and he had to sit up 
to sleep for the past two or three years, using three or four pillows 
under his back. 

Examination showed an almost complete atrophic loss of power 
from glutei downward with fibrillary twitchings on the left side. 
Patellar and Achilles reflexes were absent and there was no Babinski 
sign. The abdominal, hypogastric, and cremasteric reflexes were 
absent, but the epigastric reflex was present. He could neither 
stand nor walk and his lumbar spine was held rigid. There was no 


PAPKER: TUMORS OF THE CAUDA EQUINA 347 


particular tenderness except from a recent spinal puncture. His 
feet and legs were anesthetic to pain, touch, and temperature, and 
his thighs were partially so. The level between disturbed sensation 
and normal skin was not clear-cut, but was within the area supplied 
by the third lumbar segment, so that sensation was normal above 
that segment, but descended from only partial loss at that segment to 
complete loss around the second, third, fourth, and fifth sacral seg- 
ments. Spinal puncture was attempted but resulted in a “dry tap.” 
The roentgenograms revealed nothing of note in the bones and the 
sacrum. The Wassermann reaction was negative. A diagnosis of 
a cord tumor involving the cauda equina was made. 

At operation, April 7, 1920, (Dr. Adson) a large, elongated, soft, 
well encapsulated, intradural, endothelioma was found, extending 
from the tenth dorsal vertebra to the fifth lumbar vertebra; thus it 
was about 20 cm. long, situated on the dorsal aspect of the cauda 
equina and extending above the conus terminalis. 


Case 5 (315328). Mr. W. H. P., a pale, undernourished man, 
aged fifty-two years, walking with the help of a cane, came to the 
Clinic May 10, 1920, stating that he had locomotor ataxia. He com- 
plained of pains and numbness in his legs and difficulty in walking. 

Three years before he had experienced a painful, burning numbness 
in the left foot which lasted about one hour. Four or six weeks later 
the same feeling returned in the same place and for the same period 
of time. Gradually these sensations became more frequent and 
lasted longer. Two years before, the same sensation commenced 
in the right foot and leg and for one year both were about equal, but 
for the last year the pain had been more severe in the right leg. A 
year before his sexual power began to fail, and when he came to the 
Clinic was almost absent, but the functions of the bladder and 
rectum remained normal. About twelve months before he began 
to lose power in his lower extremities and had to use a cane; this 
grew progressively worse. In the left leg the pain was more of a 
burning numbness, but in the right leg it was cramp-like and, as 
he described it, it “grips me like a bull-dog.” He had difficulty in 
controlling his gait and was afraid to venture out after dark. His 
pain was relieved by walking and movement and was made worse 
by lying down. 

Examination revealed that the patient had a weakness in his lower 
limbs, most severe in the hamstring, peronei, anterior tibial, and toe 
muscles, or the muscles supplied from the fourth lumbar to the first 
sacral segment in the spinal cord. The muscles supplied by the 
second sacral or third lumbar segments were much less affected. 
Sensation to touch, temperature, and pain was equally and severely 
disturbed over an area supplied by the fourth lumbar, fifth lumbar, 
and second sacral segments of the cord (Fig. 3). The sensation 
of skin areas corresponding to one segment below and one above 
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these segments were markedly less interfered with. The line of 
demarcation between normal and abnormal sensation was not clear- 
cut and the sensory disturbance around the anus was almost negli- 
gible. The anterior surface of the thigh was normal. Both motor 
and sensory disturbance corresponded to the segmental area supplied 
by the fourth and fifth lumbar, first sacral and part of the second 
sacral segments. Pressure sensibility was normal, but both vibra- 
tion and joint sensibility in both lower limbs were severely dimin- 


Fig. 3.—Case 5 (315328), No incontinence of urine or feces. Intramedullary 
epiconus tumor. 


ished. The patient’s gait was very ataxic. There was no dissocia- 
tion of sensation. The patellar reflexes were diminished and the 
Achilles and cremasteric reflexes were absent. There was no Babinski 
sign. The weakened muscles were both atrophic and atonic and 
showed abundant fibrillary twitchings. Distinct pain was felt on 
squeezing the Achilles tendon, adne xcept for the segmental areas 
mentioned, there were no disturbances of sensation anywhere on 
the body. The spinal fluid examination showed a positive Nonne 
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reaction, a negative Wassermann reaction and five lymphocytes. 
A diagnosis of cauda equina tumor was made. 

Operation was performed, June 1, 1920 (Dr. Adson) and an intra- 
medullary tumor bulging the lower portion of the cord above the 
cauda equina was found. The cord substance was infiltrated and a 
second operation was deemed advisable. Unfortunately the patient 
died before this could be done. 


Case 6 (315631). Mrs. R. J. F., a thin emaciated woman, aged 
twenty-eight years, was brought to the Clinic in a wheel chair, May 
12, 1920. She complained of being unable to walk and of having 
pain in her legs. She had had an appendectomy and bilateral partial 
odphorectomy performed for her trouble without relief. Two and 
one-half years before she noticed a sore, burning spot localized to 
the right great trochanter. This lasted three months and then finally 
disappeared. ‘Two years before she had sudden severe pain in the 
hips and the lower lumbar region, worse at night, and about the same 
time she noticed slight weakness in the lower limbs. This attack 
of pain lasted about two months. Twelve months before she had to 
have assistance to walk, and for the last two months had not been 
able to walk at all. The left leg was worse than the right. As 
weakness increased, pain diminished in severity until little or none 
remained. She had not had incontinence of urine, but the flow was 
hard to start at times. She complained of being constipated and of 
the stools escaping when liquid. The pain occurred at night, causing 
her to sleep sitting up. Walking seemed to relieve the pain, which 
was most intense over the right great trochanter. It never had 
radiated down the back of the thighs. 

At the time of examination the patient was unable to walk, owing 
to an atonic atrophic paralysis of the peronei, anterior tibial, and 
the toe muscles. Her calves, thighs, rotators, and adductor muscles 
were less affected, also the psoas and quadriceps. Weakness in 
each leg was about equal and the muscles supplied by the spinal 
segments below the fourth lumbar were most affected. Those 
supplied by the second and third lumbar were less so. She had an 
almost complete loss of sensation to touch, temperature and pain 
over the skin areas supplied by the fourth and fifth lumbar and the 
first sacral segments, and a small amount of sensation remaining 
over the left instep. The skin areas of the second, third, fourth, and 
fifth sacral segments, though hypesthetic, seemed to be much less 
affected. There was a patch of hyperesthesia over the right posterior 
inferior iliac spine. Patellar, Achilles, and plantar reflexes were 
absent, and over the legs there was a loss of pressure sensation. 
Both joint and vibratory sensibility were seriously damaged. There 
was a permanent shortening of both hamstring groups of muscles, 
due apparently to the patient having remained sitting up night and 
day for a long time. The greatest damage was shown in areas 
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supplied by the fourth and fifth lumbar and first and second sacral 
segments of the spinal cord. A spinal puncture resulted in a “dry 
tap.” A diagnosis of tumor of the cauda equina was made. 

Laminectomy was performed, May 25, 1920 (Dr. Adson). An 
ependymal cell glioma, 3 cm. in diameter, extending from the 
eleventh dorsal vertebra above to the fifth lumbar vertebra below, 
was found. It had infiltrated both the cord and the roots of the cauda 
equina and extended into the sacral canal. 


CasE 7 (341502). Mrs. J. S. G., aged twenty-five years, came 
to the Clinic, November 20, 1920, complaining of pain in her right 
hip. Two and one-half years before she had felt the pain over the 
tuberosity of the ischium on the right side and over the outer surface 
of the right leg. The pain came on during her third confinement 
and lasted until the birth of a healthy child. It reappeared three 
weeks afterward and lasted for four months. She had no symptoms 
during the winter of 1918, but in February, 1919, pain commenced 
again in the same two places and was more severe, lasting this time 
about four months. During the winter of 1919 and 1920 she was 
free from pain, but in March, 1920, it started again and persisted. 
In July her feet became swollen and she found that her back was 
stiff and a sudden jar to the spinal column caused the pain to radiate 
along both sciatic nerves. Gradually increasing pain in the lumbar 
spine was noted. In October, 1920, she discovered that she was not 
voiding urine for considerable periods, and then a large quantity 
would pass involuntarily. The urine had a strong odor. Feces 
escaped when liquid, and gas was not retained. She had not noticed 
loss of sensation, and she was sure that her limbs had complete 
power and that she could walk and run as well as ever. She described 
her pain as dull, burning, and constant, felt in the lumbar spine, 
tuberosity of the ischium and outer side of the right leg. It kept 
her awake at night and she found some relief in sleeping sitting up. 
In all her spells of pain she had slept sitting in a chair, and at times 
had had greatest relief by sleeping with her knees on a chair and her 
trunk on a table face down. 

Examination revealed a well-developed woman, with loss of mus- 
cular power, and walking without even a limp. There was a loss of 
sensation to pain, touch, and temperature over the area supplied 
by the second, third, fourth, and fifth sacral segments on the right 
side and the fourth and fifth segments on the left side. There was 
also a partial loss of sensation over the fifth lumbar and first sacral 
segment on the right side (Fig. 4). Patellar and Achilles reflexes 
were absent, and there was no Babinski sign on either foot. Kernig’s 
sign was present on the right side and there was marked limitation 
of movement of the lower part of the spine. She had pain in the 
lumbar spine when lying on her back and local tenderness over all 
the lumbar spines. Pressure over the third, fourth, and fifth lumbar 
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spines produced pain radiating down the sciatic nerves. The 
sphincter control of the bladder and the rectum was partially lost 
and both anal and hypogastric reflexes were absent. The roentgen 
examination of the lumbar and sacral vertebra showed nothing of 
note. The spinal fluid Wassermann reaction was negative. The 
Nonne test was positive. A diagnosis of cauda equina tumor was 
made. An exploration was made of the cauda equina November 30, 
1920. (Dr. Adson.) A large ependymal cell glioma was found, the 


Fig. 4.—Case 7 (341502). Incontinence of urine and feces. Ependymal cell glioma 
involving the cauda equina. 


upper level of which was as high as the second lumbar vertebra, 
while its lower part has invaded the dura, bone, and even the lumbar 
muscles at the lumbosacral juncture, and it filled the sacral canal 
below. Its upper portion was intradural and extramedullary, but 
the lower portion had infiltrated the lumbar muscles to within half 
an inch of the skin. 


Case 8 (841775). Mr. A. C. H., a poorly nourished man, aged 
twenty-seven years, came to the Clinic, November, 1920, complaining 
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of pain in the lower part of his back and the back of his legs. Five 
years before he had had an attack of severe pain along the course 
of both sciatic nerves. This lasted two weeks. Another similar 
attack came on four years before, lasting one week. About this 
time he noticed that a blow in the back caused pain to shoot down 
his legs. About two and one-half years before his back became stiff 
and motion or jarring of his spine produced severe pain. He was 
then in France driving an autotruck, which jarred him so much that 


Fig. 5.—Case 8 (341775). Incontinence of urine and feces. Ependymal cell glioma 
involving the cauda equina. 


he had to cease work and was invalided home. On the journey 
home he had painful spasms of the hamstrings and calf muscles, so 
that his legs were doubled under him at times. Two years before 
he found that he had difficulty in expelling urine, and this trouble 
became gradually worse, so that in the last six months he had.to 
use a catheter. He had difficulty in retaining liquid feces and gas. 
The pain was a dull ache, like toothache, felt most in the lower lumbar 
spine and posterior aspect of each thigh. It hurt him to sit on a 
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hard chair. He felt better in the morning. Movement and walking 
ing brought on the pain and he felt better if he remained quiet. 

At examination a well-marked weakness of the lower limbs, 
although not of great degree, and a rigid painful lumbar spine were 
found. The patient walked slowly and painfully but with a 
definite limp. The muscles were atonic and atrophic, but there 
were no fibrillary twitchings. The patellar and tendo Achillis 
reflexes were almost absent. The anal and bulbocavernosus reflexes 
were absent and the cremasteric reflex was almost absent. There 
was a well-marked anesthesia over the skin supplied by the fifth 
sacral segment on each side, and the third and fourth sacral segments 
seemed also a little disturbed, so that, on the whole, sensory changes 
were slight (Fig. 5). Over the fourth lumbar spine there was a spot 
of exquisite tenderness; pressure there produced pain that radiated 
down both legs. Sensation of vibration was diminished in both 
lower extremities. Both sciatic nerves were tender and Lasegue’s 
sign was present. Roentgenograms revealed a round symmetrically 
placed area of diminished density at the level of the first and second 
sacral vertebre. It was impossible to estimate its significance pre- 
vious to operation. Spinal puncture, although repeated once or 
twice, was not productive of fluid. A diagnosis of cauda equina 
tumor was made. 

Operation was performed, December 7, 1920 (Dr. Adson), and an 
ependymal cell glioma was found, extending from the eleventh 
dorsal vertebra to the second sacral vertebra, with obvious further 
extension upward. It was also found that the lamine of the first, 
second and third sacral vertebrae were missing, constituting a spina 
bifida. In this space was some yellow fluid and the tumor extended 
into it. 

GENERAL CONSIDERATIONS. 


In studying the course, symptoms, and signs of this disease, there 
is always before us the desire to discover some common factors 
which might make its recognition easier in the future. If this dis- 
ease followed a course of mathematical exactitude all would be well, 
but also there would be no need of a diagnostician. In the vagaries 
and eccentricities of the disease we have ample scope for training 
ourselves in the diagnosis and localization of spinal cord tumors. 
Tumors in this portion of the vertebral canal present a completely 
different picture from that shown by tumors higher up, and, further, 
tumors at widely separated levels may give almost identical signs 
and symptoms. 

The combination of sphincter disturbance, atrophic paresis of the 
lower limbs and perianal anesthesia is characteristic of the disease, 
but the determination of the position and extent of the tumor mass 
is in some cases an impossibility. Reference to Case 9 will demon- 
strate this fact. 
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All of these cases are different and each is worth a close study. To 
draw any but general conclusions from them when studied in the 
aggregate would be to invite error, and perhaps the most obvious 
fact observed is that the more closely they are studied the more they 
seem to differ. 

Patnotocy. The strongest factor in the production of differences 
in course, symptomatology, and physical signs is the nature of the 
tumor in each case. The more malignant the type of tumor the more 
rapid will be the course and the more diffuse the signs, while a slowly 
growing tumor will have a long course and clear-cut signs. It is 
well to contrast the picture shown in Case 3 with that shown in 
Case 4. In the former there is a short history and a diffuse distribu- 
tion of signs and symptoms; in the latter the history is long and the 
signs are clear-cut, distinct, and symmetrical. The cases of giant 
endotheliomas of the cauda equina described by Collins and Elsberg 
had a relatively long course, but the tumors were not encapsulated 
and spread in all directions, filling the sacral canal. Here also the 
signs were few, patchy, irregular and affected different roots and 
segmental areas with varying degrees of intensity. Since a relatively 
malignant tumor may spread in any direction from its origin and 
may spread upward or downward, intradural or extradural, an 
arbitrary classification of such tumors on the basis of their position 
is completely useless, for a tumor that one would expect to find 
clearly intradural and confined to a small area on operation might 
be found to have a wide and destructive situation. 

The sacral canal, as compared to the other portions of the verte- 
bral canal, is relatively wide and a tumor may grow for a long period 
without giving any localizing signs. A tumor in the dorsal canal as 
soon as it infringes on the posterior nerve roots or any part of the 
cord will give a sharply marked level (unless it be intramedullary), 
but a tumor in the sacral canal, where the first sacral root is as long 
as 14 cm., does not announce its position with such a degree of exac- 
titude. 

Of the eight tumors only two were encapsulated, and one was diag- 
nosed by the pathologist as an endothelioma and the other a glioma. 
The remaining six cases, with the exception of Case 5, were tumors 
which showed a tendency to erode the dura, bone, and muscle 
approaching even to one inch of the skin (Case 7). Case 5 was 
obviously a relatively benign tumor, but no pathological diagnosis 
was made. 

Cases 6, 7, and 8 were ependymal cell gliomas and the course of 
the disease, as well as the findings at operation, were somewhat 
similar. In these patients the tumor filled the sacral canal and 
extended up into the lumbar region higher than the surgeon thought 
it safe to invade. These tumors have a long insidious course and 
produce a great amount of destruction of everything they encounter 
with surprisingly few signs. Case 7 is a good example of the course 
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and signs of such tumors. Clinically in their degree of malignancy, 
such tumors come midway between so-called malignant gliomas 
and encapsulated gliomas. They are destructive in their progress 
but are relatively slow growing. The more salient features of the 
symptomatology of these eight cases were as follows: 

Pain. The earliest and most constant symptom in this disease 
is pain. It is also the most distressing feature. It may appear 
many months, even years (Cases 4 and 8), before any sign of the 
disease is established, and, whereas at first it is light and inter- 
mittent, with long intervals of freedom, later it becomes constant 
day and night and leads the patient to adopt any means to obtain 
relief. In a few of the patients a solitary attack of pain appeared 
months before it was repeated; why there should be so long an inter- 
val is difficult to explain. 

The patients soon discovered that movement relieved them of 
their agony, and, while jarring and sudden movements initiated a 
spasm of suffering, on the whole their pain was less severe while 
they were walking. Five of the 8 patients had slept sitting 
up in a chair for months, and when they were no longer able to walk, 
remained day and night in the chairs in which they were wheeled. 
One patient (Case 6) had a permanent contraction of her hamstrings 
from such a position. In five patients there was an intolerance to 
the prone position in bed. One patient (Case 8) spent nights kneeling 
on a chair and lying face downward across the table. This attitude 
was noted also by Schmoll in a case he recorded. The pain was 
either diffuse and radiated from the back down the posterior aspect 
of the thighs, so that the patient moved his hand over a large area 
in pointing to the site of his pain or he pointed to one isolated area 
as being the site. This was noted in Cases 5, 6 and 7. 

The tumor in Case 5 was intramedullary and in Case 6 it was 
probably so placed at the commencement of the disease. Both of 
these patients pointed to one spot as being the constant position 
of the pain; there was no radiation along the sciatic nerves. 

Pain in the lumbar spine was not confined to cases in which the 
vertebree were actually eroded. It seems to have been felt even in 
Case 5 in which the tumor was definitely intramedullary. The pain 
was also severe in this case, but certainly not so severe nor so well 
marked as in the cases in which the vertebree were actually eroded 
and the spinal column was rigid. Such lumbar pain is valuable at 
times for localization, as may be noted in Case 1, in which the pain 
and tenderness were over the exact site of the tumor. Some pain 
was felt as a result of root irritation, but it was felt some distance 
away. That is, the pain in the back was over the first and second 
lumbar vertebre, but the root pain was over the posterior aspect 
of the right thigh. Pain in the back, therefore, is not confined to 
cases of tumors eroding the vertebre; it is common in caudal tumors 
and even in purely intramedullary conus tumors. 
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To find where the pain was first felt is valuable as an idea of the 
starting-point of the tumor, and by comparing it with the widest 
limit of the pain in the later stages of the disease a good idea of the 
spread of the tumor may be gained. 

The nature of the pain is important as a point of differential diag- 
nosis from such diseases as tabes dorsalis and multiple neuritis. 
The patient in Case 5 described his pain as cramp-like or a burning 
numbness. Quite different from the flash-like pain of tabes from 
which he was supposed to be suffering. In two cases the pain was 
suggestive of motor irritation as well as sensory, as there were 
painful cramps of the muscles (Cases 5 and 8). Many of the patients 
described their pain as a steady, constant, burning ache. 

TENDERNESS OF THE SPINE. ‘Tenderness of the back was present 
in Cases 1, 7, and 8, and was of extreme diagnostic and localizing 
value in Case 1. In this case pressure on the eleventh and twelfth 
dorsal spines produced severe pain, radiating down the posterior 
aspect of the thighs; pressure on the sacrum produced no such 
result. This was almost certain information that the tumor lay 
under this tender area. Tenderness was also well marked in Cases 
7 and 8, but it is well to note that while in Case 1 there was a benign 
encapsulated tumor the other two tumors had eroded bone and 
muscle in all directions. Tenderness, while suggestive of vertebral 
involvement, is not conclusive. In Case 4 tenderness was absent 
though sought for. A careful palpation of the lumbar spine should 
never be neglected in cases of suspected tumors. Rigidity of the 
lumbar spine was associated with marked tenderness in Cases 7 
and 8. 

MuscuLtaR WEAKNESS. Seven of the eight patients were weak in 
their lower extremities; it was the most prominent symptom in 
Case 1. The degree of weakness varied; it was slight in Case 3, and 
there was complete loss of power to stand or walk in Cases 4 and 6. 
In spite of a long history of severe pain and definite sphirtcteric and 
sensory disturbances weakness was absent in Case 7. It was not 
the earliest symptom nor was it an isolated finding in any of the 
cases. It was associated with sensory and sphincteric disturbances 
in all the cases. Paresis of the lower limbs without other physical 
signs, and even with some pain, does not establish the diagnosis of 
tumor in this region. For this reason it was difficult to make a diag- 
nosis in Case 1, in which there was only a mild sensory change, with- 
out sphincter disturbances. Other factors such as the condition of 
the spinal fluid, and pressure tenderness helped in making the diag- 
nosis. The muscular weakness was neatly selective in Case 5, in 
which an intramedullary tumor was confined to a few segments 
in the epiconus; in the other cases the weakness was diffuse and 
useless for localization. In only one case (Case 1) was weakness 
unilateral; in Case 3 it was asymmetric. In the remaining 5 cases 
in which weakness was present it was equally distributed over the 
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two extremities, especially in Cases 2, 4 and 6, in which the weak- 
ness was severe and the disease well advanced. 

SPHINCTERIC DistuRBANCES. Five of the eight patients had diffi- 
culty in controlling the bladder. Next to pain it was the earliest 
symptom in three. It was not an isolated phenomenon, as in each 
case it was associated with a perianal or saddle hyperesthesia or 
anesthesia. In three instances catheterization was necessary to 
empty the bladder. Rectal control seemed to have been affected in 
proportion. In one case (Case 5) there was loss of sexual power 
without loss of control of the bladder or rectum. In Case 4 the 
ejaculatory part of the sexual act was abolished; the power of 
erection was maintained. This corresponds to the case of pelvic 
tumor recorded by Miiller and discussed by Spiller, who regarded 
this phenomenon as being an indication that the fibers for erection 
leave the cord at a higher level than those supplying the bladder, 
rectum, and ejaculatory muscles. In Raymond’s table the center 
for ejaculation is said to be in the third sacral segment and that for 
erection to be in the second sacral segment. These two points are 
close in the conus. Sanders found a patient who also had genital 
anesthesia and incontinence of urine with preservation of the func- 
tion of erection. He interpreted this as being proof that the tumor 
could not be in the conus on account of one of two centers so close 
together having been spared. In Case 4, while the tumor did not 
infiltrate the conus it certainly pressed on it, and I believe with 
Spiller that it is more satisfactory to explain this phenomenon by 
regarding the erection center as being at a somewhat higher level 
than the ejaculatory center and the fibers supplying it to leave at 
this higher level. Further, it is possible that the center is in the 
sympathetic ganglia outside the cord altogether. This would explain 
its escape in lesions of the conus and its freedom from impairment 
of function. A case such as Sanders recorded does not, in my opinion 
indicate that the conus was undamaged. ‘Three patients either did 
not have paralysis of the bladder or it was but little disturbed. In 
these cases (1, 5 and 6) there was a diversity of pathology. The first 
patient had a well-encapsulated tumor, the second an intramedullary 
epiconus tumor above the third, fourth, and fifth sacral segments, 
and in the third patient the conus and cauda were extensively 
involved by a malignant tumor, and why he should have been free 
from severe bladder and rectal incontinence is a mystery. At the 
same time the sensory disturbance in the third, fourth, and fifth 
sacral segments was not well marked, indicating possibly a relatively 
slight degree of involvement of the segments and their roots. Frazier 
reports a similar case, but without the degree of involvement that 
was shown at operation or even before operation in this case (Case 6). 

These three patients were ill two years, two and one-half years 
and three years respectively, and yet no bladder disturbance was 
manifest in that time. Spiller reported two cases, one of two years’ 
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and the other of seventeen months’ duration, before death or opera- 
tion. Neither of these patients had sphincteric disturbance. 

Lack of control of the bladder and rectum is therefore not always 
present in cases of caudal and conus tumors even though the other 
changes, not excluding even sensory changes, may be severe. The 
three patients in this series might possibly have developed inconti- 
nence had they been allowed to continue, yet they had ample time 
to develop it prior to operation. 

SENsSoRY CHANGES. All the patients had some degree of sensory 
loss, but the degree varied from a slight loss of sensation, of which 
the patient was ignorant (Case 7), to complete anesthesia of the 
lower extremities (Case 4). 

The history of sensory change has less value than the other sub- 
jective complaints. In three cases any hypesthesia was denied and a 
patient’s statement that there is no sensory change should not be 
relied on. Some complained of numbness, a cold sensation, and 
tingling. In three cases only was there any symmetry of distribution 
of the anesthesia. In one of these the anesthesia was in the fifth 
segmental skin area, in the other two over the buttocks and back of 
the lower extremities with involvement of the anterior surface of the 
leg, but not the thigh. The anesthesia in Case 5 gave more than a 
hint of the localization of the tumor in the epiconus (fourth and 
fifth lumbar and first and second sacral segments). 

The patch of anesthesia found in the right lower quadrant of the 
abdomen in Case 2 was shown at operation to have a definite patho- 
logic basis in the branch of the tumor growing up the spinal canal. 
The slight degree of severity of the sensory changes in the third, 
fourth, and fifth segmental skin areas in Case 6 was shown to corre- 
spond with the position of the tumor at operation and with the free- 
dom of that patient from incontinence. In only one patient was 
there any suggestion of dissociation of sensation, but the degree 
of sensory change was so small that no stress could be laid on this. 
Joint, pressure, and vibratory sensations were impaired in proportion 
to touch, temperature, and pain; pressure sensibility less noticeably 
than the other two. This helped us to differentiate a case of epiconus 
tumor which had been diagnosed tabes dorsalis. The patient’s 
joint sensibility was so severely impaired that he was ataxic, but 
pressure sensibility was almost normal. 

The degree of sensory loss of these patients was fairly in propor- 
tion to their motor weakness, but was not in proportion to the size 
of the tumor and the degree of involvement of surrounding struc- 
tures (Cases 7 and 8). It was impossible to estimate the time of 
onset of sensory change in any of these cases, since the histories 
of none of them had been followed over a long period of time. 

Fibrillary twitchings, usually indicative of anterior horn-cell 
involvement, were present in three cases. ‘Two of these cases were 
extramedullary tumors showing that pressure on the cord will 
produce this sign without its infiltration. 


PARKER: TUMORS OF THE CAUDA EQUINA 359 


TenpINous As would be expected, the tendo Achillis 
reflex was absent or diminished in all the cases and the patellar 
reflexes were intact in only one. The cutaneous reflexes were inter- 
fered with in a few cases and helped greatly to estimate the highest 
level in the cord or the greatest number of roots involved by the 
tumor. 

SPINAL Puncture. This procedure must always be adopted to 
exclude the possibility of an inflammatory or syphilitic condition 
of the cauda. A “dry tap” is so rarely obtained that it is quite 
enough to suggest that something in the dural canal, probably a 
tumor, prevents the withdrawal of fluid. This was illustrated in 
Cases 4, 6, and 8, in which the canals were choked by large tumors. 
If the spinal puncture is performed by experts without securing 
fluid, suspicion of a tumor should be aroused. In Case 1 the xantho- 
chromic and massive coagulation phenomena of Froin were present. 
This was enough to suggest a tumor above the site of the puncture, 
where it was found at operation. In Cases 5 and 7 the Nonne test 
was positive. The spinal fluid findings in Case 2 were equivocal, 
but in Case 1 they were frankly misleading. A large number of pus 
cells in the fluid led to a diagnosis of subdural abscess. The roentgen- 
ray examination of the lumbar spine and sacrum furnished little 
information beyond a lesion’ in the spine of Case 8, which afterward 
proved to be a spina bifida occulta. 

TROPHIC AND VASOMOTOR CHANGES. In two cases there was evi- 
dence of edema of the lower limbs. This condition was discussed 
by Bailey, who quoted a case of Schmoll’s in which the edema was 
so great that a laparotomy was performed to see if the inferior vena 
cava was obstructed. It was found that a caudal tumor was solely 
responsible for the edema. 

DIFFERENTIAL DiaGcnosis. Most of the patients presenting 
themselves for examination had definite physical signs of the disease 
and the diagnosis of some definite damage to the neural structures 
was comparatively easy. The differential diagnosis of causes of 
damage other than by tumor was not so easy. There were few 
patients, however, who had short histories; the majority of them had 
suffered intense pain for many months without a diagnosis being 
attempted. It is possible that for a long time before their arrival 
at the Clinic sufficient evidence might have been obtained to make 
diagnosis possible, and an early operation would have saved them 
months of agony and a final hopeless prognosis. 

Every writer on this subject has deplored the frequency with 
which these tumors masquerade under a diagnosis of double sciatica, 
myositis or neuromuscular pain without any attempt being made 
to exclude the presence of a tumor. Even if there are no signs of 
tumor a long history of pain in a definite area should be sufficient 
to warrant the patient being kept under close observation. It is 
only by the recognition of early signs and their proper valuation 
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that a large number of patients may be saved from permanent 
paralysis or death. Further, the differentiation of tumor from 
other conditions is at times difficult. The intense constant pain is 
usual. This is sufficient evidence for the rejection of degenerative 
processes such as spinal bifida occulta, although this was an asso- 
ciated condition in Case 8. Elsberg operated in a case of spina 
bifida in 1908 and the patient developed a lipoma requiring laminec- 
tomy in 1910. Fuchs, in 1909, coined a term, myelodysplasia, to 
cover all sorts of congenital anomalies of the lower portion of the 
central nervous system. The most prominent symptoms were 
enuresis, sensory disturbances, and weakness of the lower limbs. 
Spiller, in 1916, reviewed this article and made more clear our 
conception of what may be included under this term. The sensory 
changes, weaknesses and atrophy of the lower extremities suggest 
tumor, but a careful search and roentgen-ray examination disclose 
such anomalies as spina bifida occulta, hypertrichosis over the skin 
of the sacral area, lipomas of the sacrum and associated stigmas of 
maldevelopment. Closely linked to this conception, if not included 
in it, is the abiotrophia of Gowers. It may start in the second or 
third decade of life and frequently cause strong suspicion of a pro- 
gressive lesion-like tumor. The absence of pain, the long slow devel- 
opment, perhaps dating from earliest childhood, prevents such a 
diagnosis. 

Hypertrophic arthritis of the lumbar spine with root pressure 
from bone overgrowth simulates tumor closely. A case of this kind 
was described by Bailey, in which, following an old injury, the 
patient developed pain, progressive weakness, and other symptoms 
suggesting a tumor compressing the lower segments of the cord. 
Laminectomy revealed granulations on the dura mater and bony 
overgrowth compressing the cord. 

Tuberculous or syphilitic meningoradiculitis has to be excluded 
and all possibility of syphilis in the patient sought for. Laignel- 
Lavastine and Verliac described a case of the latter disease involving 
only half of the caudal roots, constituting an almost exact hemi- 
lesion. No similar instance was found in our records. 

Toxic neuritis of the cauda equina, first described by Kennedy, 
Elsberg and Lambert in 1914, is difficult to distinguish from tumor. 
These authors presented the records of five cases, all progressive in 
type, and the course of illness in two was as long as two years. 
Their full description of the disease makes it evident that differen- 
tiation from tumor would be very difficult. Reynolds, in 1919, gave 
a full report of a similar case with a history as long as eight years, 
and the findings at operation were much the same as in the other 
five cases, namely, that the caudal roots were swollen, discolored, 
congested, and matted together. 

I found the record of a patient in the Mayo Clinic who had been 
operated on for caudal tumor with very similar findings. The his- 


\ 
| 
| 


PARKER: TUMORS OF THE CAUDA EQUINA 361 


tory dated back six years. The patient had pain, incontinence, and 
saddle anesthesia. ‘The disease was progressive. Operative proced- 
ure did not reveal tumor but the caudal roots were swollen and 
congested. The suggestion of tumor was very strong and the diag- 
nosis could hardly have been avoided. The spinal fluid was normal 
in this case. 

Sacral tuberculosis may give rise to symptoms and signs like 
tumor, but in such cases the roentgen ray should aid in the diagnosis. 

LocaLizaTIon oF Tumors. Before discussing this phase of the 
subject it may be well to consider a case that but for a rectal exami- 
nation would have been diagnosed as caudal tumor. 


CasE 9 (313623). Mr. J.-J. F., an emaciated anemic man, aged 
sixty years, came to the Clinic, April 13, 1920, complaining of incon- 
tinence of urine, constipation, and pain in the back of his legs. 
Twelve months before he had noticed severe pain in and around the 
anus. He became constipated, which rapidly became more and 
more severe. Nine months before the pain had spread to the pos- 
terior aspect of the thigh and four months before his sexual power 
failed. He became incontinent of urine nine months after the onset, 
and a little later he lost rectal control. Eleven months after the 
onset he noticed an anesthesia and analgesia over the buttocks and 
posteromedial aspect of the thigh. His pain was relieved by walking 
around; he called it a “sharp rheumatic” pain. He had no knowl- 
edge of the passing of urine and could neither start it nor stop it. 
He had to dig out impacted feces unless they became liquid, then he 
was unconscious of their passage. 

Examination showed a well-marked anesthesia corresponding 
to the fourth and fifth sacral segments, with some disturbance of 
sensations in the skin supplied by the third sacral segment (Fig. 6). 
.All other areas were normal. There was no muscular weakness 
and the Achilles reflexes were only slightly diminished. Anal and 
bulbocavernous reflexes were absent and the spinal fluid was normal. 
Bladder and rectal control was absent. By digital examination of 
the rectum a large, hard, fixed tumor, rounded, with convex surface 
anteriorly about 8 cm. across, was found adherent to the anterior 
surface of the sacrum. It protruded into the rectum, but did not 
seem to arise therefrom. Several roentgenograms of the sacrum 
revealed nothing of note. 

Before the position of the growth in this case was made manifest 
the signs and symptoms gave the picture of a tumor which might 
be in any of four separate and distinct positions. (1) An intra- 
medullary tumor confined to the conus medullaris; (2) a tumor 
arising in the filum terminale, just as it arises from the tip of the 
conus; (3) a tumor arising from the same structure low in the sacral 
canal, and (4) a tumor in the pelvis. A tumor in the first position 
would destroy the third, fourth, and fifth sacral and the coccygeal 
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segments, a tumor in the second and third positions would press on 
or involve the roots of the same segments either in the lumbar canal 
or sacral canal, and finally, a tumor in the pelvis would press on and 
destroy the same roots after they emerged from the sacral foramina 
and had formed plexuses, destroying at the same time the ganglia 
and plexuses of the sympathetic system. The rectal examination 
demonstrated at once a tumor in the latter position. 


Fic, 6.—Case 9 (313623). Complete incontinence of urine and feces. Intrapelvic 
tumor involving the sacral nerve roots. 


Many writers have endeavored to tabulate the differences between 
conus and caudal tumors, but a glance at the cases herein described 
will show the difficulty of being sure whether the tumor is intra- 
medullary or is growing from the caudal roots. A tumor of this 
region follows no laws and selects its own path. A caudal tumor, as 
in Case 1, may press on the conus and produce signs of intramedul- 
lary damage such as fibrillary twitching. On the other hand a 
tumor originally intramedullary may spread from there to the roots 
and, as in Case 6, produce the intense pains associated with root 
tumors. Jacobsohn, in a paper on this subject, described a case in 
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which the diagnosis between conus and caudal tumor was impos- 
sible and a laminectomy showed the cauda intact. Necropsy showed 
a sarcoma of the dura compressing the conus on the right side. He 
insists on the difficulty of diagnosis in similar cases. 

In Case 6, because the fourth and fifth lumbar and the first and 
second sacral segments were damaged, with preservation of the 
third, fourth, and fifth sacral segments, a diagnosis of intramedullary 
growth was made, as in a caudal lesion the central fibers could hardly 
have escaped. They are often the first to be affected. 

In the early stages of growth of the tumor the exact localization 
may be impossible. It is only by careful and close study of each 
individual case on its own merits, and by applying the results of 
past experience, that some idea of the position, extent, and nature 
of the tumor may be ascertained. 

Summary. 1. Tumors of the cauda equina, conus and epiconus 
are not rare. Of thirty-three patients with tumors of the spinal cord 
operated on since 1916, eight had tumors in one of these areas. 

2. The course of the disease to the time of operation was relatively 
long, the longest being eight years and the shortest five months. 

3. The signs and symptoms are ‘characterized, on the whole, by 
pain and weakness of the lower extremities and perianal or saddle 
anesthesia, with loss of control of the bladder and rectum. 

4. The pain may precede the other signs for many months; inter- 
mittent at first, it is constant toward the end. Movement usually 
relieves it and a sitting position is felt by the patient to be the most 
comfortable. 

5. Sphincteric disturbance may be absent, although other signs 
are well marked. 

6. Spinal puncture is a valuable aid, primarily to exclude other 
diseases; it may also give a hint of the condition of the dural canal. 

7. While diagnosis of tumor somewhere in the lowest segments of 
the cord is comparatively simple, its exact localization is often 
impossible or extremely difficult, and a surprising degree of involve- 
ment of structures is often present with few signs and symptoms to 
correspond, 
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ERYTHROPOIETIC ACTION, CUMULATIVE EFFECT AND 
ELIMINATION OF GERMANIUM DIOXIDE. 


By Joun Hucues M.A., Px.D. 
AND 


Miriam Stewart Iszarp, M.A. 


(From the John Harrison Laboratory of Chemistry and the School of Public Hygiene, 
University of Pennsylvania, Philadelphia, Pa.) 


THE importance of germanium dioxide as an erythropoietic agent 
has recently been established by the investigations of Hammett, 
Nowrey and Miiller. This experimental work was conducted at 
the Wistar Institute of Anatomy and Biology, Philadelphia, and 
the article treating of the results appeared in the Journal of Experi- 
mental Medicine, February, 1922. 

The abstract of this article pointed out that the tests were con- 
ducted on albino rats. The results of experimentation showed that 
“there took place, as the result of the administration of the com- 
pound, a marked and statistically valid rise in the number of the 
erythrocytes. There was no corresponding leukemia. Autopsy of 
the treated rats showed, on gross inspection, that the bone-marrow 
and liver probably participate in the reaction which results in the 
erythropoiesis.’”! 

As an outgrowth of the above-mentioned work the authors of 
this paper have conducted several series of tests, which work was 


1 Hammett, Nowrey and Miller: Erythropoietic Action of Germanium Dioxide, 
Jour. Exper. Med., 1922, 35. 
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carried out on the guinea-pig, rabbit, dog and man. ‘The investi- 
gation was undertaken with the purpose of finding out: (a) The 
erythropoietic action of germanium dioxide on animals other than 
the albino rat; (b) the toxic effect of large doses; (c) the cumulative 
effect of the compound in the system; (d) the elimination of the 
compound from the system. 

Previous Work with Germanium Dioxide. A search of the literature 
shows that animal experimentation with germanium dioxide is 
comparatively a new field of work. Miller in his article in the 
Journal of the American Chemical Society, which deals with the 
determination of the atomic weight of germanium, has given 
methods for the preparation of germanium compounds in a high 
state of purity.” 

The next work with germanium was that dealing with “The 
Relative Toxicity of Germanium and Arsenic in the Albino Rat.” 
This work was conducted by Hammett, Miiller and Nowrey, and 
the publication of their findings appeared in the Journal of Pharma- 
cology and Experimental Therapeutics. Primarily, this work was 
suggested by the close relationship existing between arsenic and 
germanium in their respective positions in the periodic system, in 
which they are adjacent in series. The solubility of germanium 
dioxide in water is the most striking connection between this oxide 
and the oxides of arsenic, in which respect germanium departs from 
the behavior of the other elements in Group IV of the periodic 
system and resembles arsenic, holding the adjacent position in 
Group V. 

The results of the findings of the above authors showed that 
“germanium dioxide can be administered subcutaneously in the 
albino rat in doses up to 180 mg. per kilo of body weight with no 
harmful effects, whereas arsenic exhibits fatal results in a ratio 
of 8 mg. per kilo of body weight. Therefore, germanium does not 
possess a toxicity for the living animal organism such as exhibited 
by arsenic.’ 

Later came the work by the same authors dealing with the ery- 
thropoietic action of germanium dioxide, previously mentioned in 
this paper. 

As far as the authors of the present paper can ascertain these 
above-mentioned articles are the only reports of work thus far 
conducted in connection with the physiological action of germanium. 

Present Investigations. ‘The germanium dioxide used throughout 
the present work was a portion of the original atomic weight material 
belonging to one of us. 


2 Miller, J. H.: Atomic Weight of Germanium, Jour. Am. Chem. Soc., 1921, 
43, 1083. 

3 Hammett, Miller and Nowrey: Relative Toxicity of Germanium Dioxide and 
Arsenic for the Albino Rat, Jour. Pharmacol. and Exper. Therap. (Accepted for pub- 
lication.) 
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The authors wish to state that the solubility of germanium dioxide 
in water has been redetermined by them, and it has been shown 
that a freshly prepared solution has a strong tendency to super- 
saturation and colloid formation. Such a supersaturated solution 
at 26° C. contains 0.006632 gm. of germanium dioxide per cc, but 
on long standing deposits a considerable quantity of the hydrated 
oxide. Solutions of this concentration were at first employed in 
this experimental work, but later were substituted by a stable 
saturated solution containing 0.004684 gm. of germanium dioxide 
per 1 cc, representing the true solubility of the pure oxide in water. 

The laboratory animals used in all the tests were kept in indi- 
vidual wire cages and were held under observation for one week 
preceding experimental work, in order for them to become accli- 
mated to their new conditions. During this period, as well as 
during the period of experimentation, the amount and character 
of the food were controlled, carrots, cabbage and water being given. 
Weight determinations were likewise made during the entire period 
at intervals of twenty-four hours. 

All injections were made with a sterilized Luer 10 ce hypodermic 
syringe. 

All blood counts were made in a blood-counting chambet having 
the Zappert-Neubauer type of ruling. The technic employed in 
making the blood counts was that as outlined in Stitt’s Practical 
Bacteriology Blood Work and Parasitology.‘ 

Erythropoietic Action of Germanium Dioxide. A preliminary test 
was run on a series of eight guinea-pigs to determine: 

1. Whether an appreciable increase in erythrocyte count followed 
dosage with germanium dioxide. 

2. Whether there was an accompanying increase or decrease in 
body weight. 

3. Whether there was an increase in hemoglobin content. 

4. Whether there was a difference between method of administra- 
tion and increase in red blood cell count. 

The germanium dioxide used in testing this series contained 6.632 
mg. of germanium dioxide per 1 cc. The amount of germanium 
dioxide given was calculated on the basis of 100 mg. per kilo of 
body weight. 

Of this series 3 animals received subcutaneous injections, 3 
animals received intraperitoneal injections and 2 were used as 
controls. 

The results of this preliminary series of tests showed that: 

1. There was an appreciable increase in erythrocyte count, since 
it was possible to demonstrate, in all the animals treated, a rise of 
at least 1,000,000 over the normal count. 


‘ Stitt, E.R.: Practical Bacteriology, Blood Work and Parasitology, sixth edition. 
P. Blakiston’s Son Co., pp. 249-252. 
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2. As regards the body weight the animals receiving but one 
dose based on 100 mg. per kilo of body weight showed no change 
or a slight increase in body weight, whereas those given more than 
one dose on successive days showed a decrease in body weight, from 
which they gradually recovered after dosing was discontinued. 

3. Accompanying an increase of 1,000,000 in erythrocyte count 
there was an increase in hemoglobin approximating a rise of 8 to 
10 per cent above the normal hemoglobin reading. 

4, Since all animals treated showed a rise in the erythrocyte 
count, which rise showed no variation between subcutaneous and 
intraperitoneal injections, the authors concluded that the mode of 
administration does not affect the erythropoietic action of the 
germanium dioxide. 


A. Erythropoietic Action of Germanium Dioxide in Guinea-pigs. 
Following the preliminary series a more detailed series of tests 
was run on 4 guinea-pigs, observations being made at intervals 
of twenty-four hours as regards body weight and erythrocyte count. 

In this series the dose was administered intraperitoneally. 

The normal erythrocyte count and weight of the animal was taken 
just prior to the initial dose. 

The germanium dioxide used in this series was a solution con- 
taining 4.684 mg. per 1 cc. 

Table I shows the results of this experimental work: 
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Cuart I1.—Curve showing the erythropoietic action of germanium dioxide in a 
guinea-pig. Two doses of GeOs given intraperitoneally; each cc of solution = 4.68 
mg. GeO*. Arrows above indicate days on which doses were received, and brack- 
eted numbers indicate the number of mgs. received on that particular day 


Table I shows that following the administration of a dose based 
on 100 mg. per kilo of body weight there was (a) an accompanying 
rise in erythrocyte count, (b) there was a change in the body weight 
in the case of Nos. III, and III, there occurred a slight decrease in 
body weight at first followed by a rise above the weight taken 
just prior to the initial dose; in case of Nos. IV, and IV; a gradual 
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increase in body weight was seen. However in all 4 animals 
when the amount of dose was doubled there was noted a decrease 
in body weight followed by an increase in 3 of the animals, 
which increase was above the first weight taken. 

This rise and fall in the erythrocyte count can best be shown if 
plotted graphically. Chart I is the erythrocyte curve of animal 
No. IVs, the weights and erythrocyte counts of which are given in 
Table I. 

B. Erythropoietic Action of Germanium Dioxide in a Rabbit. For 
this experiment a 2479 gm. male rabbit was used. This rabbit 
was given an intraperitoneal injection of germanium dioxide con- 
taining 4.684 mg. per 1 cc. In other words the rabbit received 
234.2 mg., which dose based upon kilo of body weight is 94.4 mg. per 
kilo. Following this injection records of the weight and erythro- 
cyte count were made for a period of two weeks at approximately 
twenty-four-hour intervals. Table II] shows the results obtained: 


TABLE II.—ERYTHROPOIETIC ACTION OF GERMANIUM DIOXIDE 
IN A RABBIT WHICH HAD RECEIVED 234.2 MG. OF 
GERMANIUM DIOXIDE IN ONE DOSE. 


Weight of rabbit Erythrocyte count in 
Days. in grams. cubic millimeter. 
0 2479 5,350,000 
1 
2 2458 5,910,000 
3 2375 6,170,000 
4 2325 6,430,000 
5 
6 2289 5,830,000 
7 2504 6,730,000 
8 2330 6,210,000 
9 2215 6,890,000 
10 
ll 2390 7,120,000 
12 2320 6,090,000 
13 2329 6,440,000 
14 2395 5,950,000 
27 wade 6,030,000 


Table II shows that accompanying a single dose there is a rise 
and fall in the erythrocyte count which extends over a period of 
two weeks, reaching its maximum on the ninth day, an increase of 
1,540,000 over the normal count. On the fourth and thirteenth 
days are seen increases of 1,000,000 over the normal count. At the 
end of the second week the count becomes a constant, as was proved 
by allowing thirteen days to elapse before the final count. This 
determination showed no appreciable rise. 

Chart II, which is the graphic chart of erythrocyte counts of 
the rabbit demonstrates a similar condition following the dose of 
germanium dioxide to that exhibited in the guinea-pig in Chart 1. 

The dotted line in the curve indicates the lapse of thirteen days. 
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Cuart II.—Curve showing erythropoietic action of germanium dioxide in a rab- 
bit. One dose of GeO:s given intraperitoneally on 0 day, 50 cc of a solution being 
given which contain 4.684 mg. of GeOs per ce. 


C. Erythropoietic Action of Germanium Dioxide on a Dog. A St. 
Bernard dog, aged ten years, weighing about 62 kg., was kept under 
observation for forty-eight days, during which time doses of ger- 
manium dioxide were given subcutaneously in the region of the 
breast at stated intervals, and the erythrocyte count was made 
every twenty-four hours. 

Table III and the accompanying graphic chart show the nature 
and results of this experimental work. 

Before interpreting the results demonstrated in Table III and 
Chart III the authors wish to state that the dog gave an initial 
count of 2,000,000 below the average normal count, which count 
for a dog is 6,500,000. This subnormal erythrocyte count can 
possibly be attributed to the age of the dog. 

As the result of continued dosing in the first nine days there was 
seen an increase in red blood corpuscles reaching a maximum on 
the fourth day after the first dose was received, which increase 
was 3,150,000 over the initial count. On the fifth day a decrease 
was demonstrated, followed by a recovery on the sixth day. 
Accompanying this continued dosing there was seen a fluctuating 
rise and fall in the curve. 

Following the discontinuance of the dose on the ninth day the 
count gradually rose, reaching on the seventeenth day, which is 
eight days after discontinuance of the dose, a maximum compar- 
able to that reached on the fourth day. Without any further 
dosing the erythrocyte count dropped, reaching its lowest point 
on the twenty-first day, eleven days after the cessation of dosing. 


5’ Plimmer, R. H. A.: Practical Organic and Biochemistry, Longmans, Green & 
Co., 1920, p. 473. 
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Again a rise was demonstrated, and on the twenty-sixth day, or 
sixteen days after the last dose, a second maximum was reached 
which was just 1,000,000 less than the first. Following this second 
rise the erythrocyte count gradually approached the normal read- 
ing, becoming more or less constant at a count about 1,000,000 
above the initial count. 


TABLE III.—SHOWING ERYTHROPOIETIC ACTION OF GERMANIUM 
DIOXIDE IN A DOG. TOTAL DOSE = 1265.7 ma. 


Subcutaneous dose of Dose of 
germanium dioxide in germanium 
Erythrocyte count in cubic centimeters of dioxide in 
Days. cubic millimeter. solution. milligrams. 
0 4,550,000 17.4 115.4 
1 5,390,000 15.5 102.8 
2 6,000,000 15.3 101.5 
3 6,700,000 15.5 102.8 
4 7,700,000 15.3 101.5 
5 6,390,000 15.3 101.5 
6 7,320,000 15.3 101.5 
7 7,200,000 15.3 101.5 
8 15.3 101.5 
9 7,480,000 15.3 101.5 
10 
11 7,210,000 
12 6,210,000 
13 6,300,000 
14 6,400,000 
15 6,500,000 
16 
17 7,800,000 
18° 7,300,000 
19 6,600,000 
20 6,340,000 
21 5,140,000 
22 
23 5,450,000 
24 
25 6,590,000 
26 6,750,000 
27 5,900,000 
28 5,700,000 
29 5,790,000 
30 5,000,000 
31 5,100,000 
32 5,060,000 50.0 234.2 
33 5,980,000 
34 5,660,000 
35 6,760,000 
36 
37 6,630,000 
38 6,970,000 
39 
40 6,100,000 
41 5,750,000 
42 
43 6,250,000 
44 5,600,000 
45 
46 5,660,000 
47 
48 5,650,000 
6,250,000 
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When the count was demonstrated as being a constant a large 
dose of 234.2 mg. of germanium dioxide in solution was injected 
into the dog. Following this dose there can readily be seen by 
referring to Curve III that a rise and fall in erythrocyte count 
occurred comparable to that demonstrated in previous continued 
dosing. 

Summing up the above results it has been demonstrated that 
one large dose shows the same effect as regards increase in erythro- 
cyte count that continued small doses on successive days produce. 
Also that the reaction of germanium dioxide is rapid, requiring 
four days to reach its maximum and approximately two weeks 
following discontinuance of the dosage before the erythrocyte count 
becomes a constant. 

By referring to Chart III and Table III it is seen that the count 
obtained on the sixty-third day indicates a rise over that made 
on the forty-eighth day. However, the interesting fact is that 
this last count is approximately that of a normal dog.* 

D. Erythropoietic Action of Germanium Dioxide in a Man Aged 
Thirty-nine Years. In carrying out this phase of the work the dose 
of germanium dioxide was administered through the mouth, an 
aqueous solution of the dioxide being taken on an empty stomach in 
each instance, one-half hour before a meal. Prior to the initial 
dose the weight and red blood cell count were taken. 

Observations of the erythrocyte count and body weight were 
made on this individual over a period of forty-two days. Table 
IV and Chart IV give a consideration of the work done and the 
results obtained. 

Both Table IV and Chart IV show that the rise and fall in the 
erythrocyte count, accompanying and following dosage of germa- 
nium dioxide in man, is comparable with that exhibited in the 
case of laboratory animals. At the end of the second week follow- 
ing the discontinuance of the dose the count became a constant, 
further confirmed by a count made fifteen days later. This is 
shown on the chart by a dotted line. 

In addition the results for man show that a dose absorbed through 
the stomach produces the same effect in increasing the erythrocyte 
count as subcutaneous and intraperitoneal injections did in the case 
of the laboratory animals. 

In summing up the work on the erythropoietic action of germa- 
nium dioxide the following conclusions have been drawn. 

1. Following a dose of germanium dioxide based upon 100 mg. 
per kilo of body weight there is a marked rise in erythrocyte count. 

2. Following doses of germanium dioxide the authors were able 
to demonstrate in each case a rise in red blood cell count of at least 
1,000,000 above the count obtained just preceding the first dose. 


* Loc. cit. 
VoL. 163, No. 3.—marcn, 1922 13 
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The maximum erythrocyte count obtained was a rise of 3,000,000 
in the case of the dog, the initial count of which was below normal. 

3. Following a single dosage there follows a rise and fall in 
the erythrocyte curve explainable probably on the grounds of 
periodicity, a certain linking up of the compound, causing a stimu- 
lation of the blood-producing organs, followed by the rapid produc- 
tion of erythrocytes. This opinion is supported by the hyperemic 
condition of the bone-marrow, plainly seen on gross examination, 
at autopsy, of the long bones of all animals injected. 


TABLE IV.—SHOWING THE ERYTHROPOIETIC ACTION OF GERMA- 
NIUM DIOXIDE IN A MAN. DOSES TAKEN THROUGH THE 
MOUTH. TOTAL DOSE = 2408.7 ma. 


Erythrocyte Dose of Dose of Bod 
count in germanium dioxide germanium 
cubic in cubic centi- dioxide in in 
Days. centimeter. meter of solution. milligrams. kilos. 
0 5,000,000 15.3 110.5 61.01 
1 6,550,000 15.3 110.5 61.00 
2 6,310,000 30.6 203 .0 61.69 
3 6,140,000 30.6 203 .0 61.78 
4 5,900,000 30.6 203 .0 61.46 
5 6,000,000 30.6 203 .0 61.91 
6 6,010,000 30.6 203 .0 
7 6,220,000 30.6 203 .0 61.82 
8 5,580,000 30.6 203.0 61.82 
9 5,300,000 62.00 
12 6,270,000 
15 4,900,000 30.6 143.2 61.40 
16 5,140,000 30.6 143.2 61.23 
17 5,220,000 30.6 143.2 61.30 
24 5,100,000 
25 4,910,000 
26 5,010,000 50.0 234.2 61.75 
27 5,650,000 26.0 121.8 61.7 
31 5,430,000 
32 5,540,000 
34 5,190,006 
35 5,460,000 61.68 
40 5,460,000 
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Toxic Action of Germanium Dioxide. Work done at the Wistar 
Institute of Anatomy and Biology on the toxicity of germanium 
dioxide in the albino rat was concerned chiefly with the adminis- 
tration of small doses, the largest dose given being 180 mg. per 
kilo of body weight which represented in actual quantity not more 
than 34 mg. per animal.’ 

The writers of this paper have in their work used in the various 
phases of this problem as much as: 

Guinea-pig, 73.5 mg. 
Rabbit, 234.2 mg. 
Dog, 1265.7 mg. 
Man, 2408.7 mg. 
which doses showed no apparent toxic effect. 

These amounts, however, were not given in one dose but were 
extended over a period of several days, with intervals elapsing. 
Hence the factor of elimination enters in, discussed later in this 
article, which work shows that. germanium dioxide is rapidly 
eliminated from the system. 

In testing out the toxic effect of germanium dioxide a series of 
3 guinea-pigs was injected intraperitoneally with the germanic 
acid solution. 

Pig A received as an initial dose 39.78 mg. of germanium dioxide. 
Pig B received as an initial dose 53.04 mg. of germanium dioxide. 
Pig C received as an initial dose 66.32 mg. of germanium dioxide. 

The subsequent doses received by each animal were the same 
as the initial dose received. 

Table V shows the result of administration of these quantities. 

The result of this experimental work shows that the fatal dose 
is between 238.68 mg. and 265.20 mg. of germanium dioxide, since 
a pig receiving 238.68 mg. was unaffected and all receiving as 
much as 265.20 mg. died. 

Accompanying the large doses received by these animals there 
was a marked decrease in body weight. At autopsy no gross 
pathological changes were noted except a marked hyperemic con- 
dition of the bone-marrow. Moreover, in the tests conducted to 
determine the erythropoietic action of germanium dioxide it was 
noticed that when a large dose was given there was a retardation 
in the increase of red blood corpuscles and an accompanying decrease 
in the body weight, therefore it can be concluded that germanium 
dioxide does have a toxic effect if taken in very large doses. 

Calculating on the basis of per kilo of body weight it was found 
from the preceding experiment that 265 mg. of germanium dioxide 
proved fatal for the 3 guinea-pigs injected. Since the heaviest 
of these animals weighed 465 gm. we can assume that the lethal dose 


7 Hammett, Miller and Nowrey: Relative Toxicity of Germanium Dioxide and 
Arsenic for the Albino Rat, Jour. Pharmacol. and Exper. Therap. (Accepted for pub- 
lication.) 
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of germanium dioxide is 265 mg. Therefore, per kilo of body 
weight the fatal dose would be 586 mg. of germanium dioxide. 

To substantiate this conclusion a series of 4 guinea-pigs were 
injected, basing the dosage on 586 mg. of germanium dioxide per 
kilo as fatal. 


TABLE VI.—SHOWING RESULTS OF FATAL DOSING WITH 
GERMANIUM DIOXIDE. 


Dose of 
germanium Dose of 
4 Body dioxide in germanium 
Animal. weight cubic dioxide in Results. 

in grams. centimeters. milligrams. 
Guinea-pig Wi . . 322 40.6 190.17 Death within 18 
hours after dose. 
Guinea-pig W2 . . 319 40.2 188.29 Death within 18 
: hours after dose. 
Guinea-pig Xi: . . 380 47.8 223.89 Death within 18 
hours after dose. 
Guinea-pig X2 . . 380 47.8 223 .89 Death within 18 


hours after dose. 


Table VI shows that following one large dose, supposedly the 
approximate lethal dose, all 4 guinea-pigs died within eighteen 
hours. 

Therefore, between 500 and 600 mg. per kilo of body weight is 
toxic for the guinea-pig. Also this amount given in one large dose 
has the same effect as a series of smaller doses given on successive days 
See Table V. Hence the toxic action is not due to cumulative effect. 
In all cases in which toxic action was observed an overstimulation of 
the blood-producing organs was seen, for in all animals that died, 
both in this last series as well as in the previous series, on gross 
examination, the bone-marrow showed a marked hyperemic condi- 
tion and was dark red and seemed to be in a state of coagulation, 
this condition being most marked at the joints of the long bones. 

It was thought necessary by the authors to ascertain whether 
the injection of such a large volume of solution of slightly less than 
isotonic concentration might have contributed to the fatal effects 
produced in the preceding series of guinea-pigs, hence a solution of 
pure sodium chloride of the same tonicity as that of the germanic 
acid was injected into 2 control guinea-pigs. This volume of salt 
solution had no apparent affect upon the animals injected. 

Cumulative Effect and Elimination of Germanium Dioxide. Since 
this phase of the problem requires the employment of a method 
whereby chemical analysis of animal tissues and excreta for germa- 
nium dioxide may be made, the authors wish to here state in detail 
the methods employed by them in making such chemical analyses. 

Quantitative Analysis of Animal Tissues and Excreta for Germanium 
Dioxide. The general procedure was essentially the same as that 
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employed by Buchanan® in the analysis of inorganic mixtures 
bearing germanium, advantage being taken of the elaboration of 
this method as detailed in the later work of Dennis and Papish.° 

This method is based upon the volatility of germanium tetra- 
chloride from an aqueous hydrochloric acid solution in a current 
of chlorine. 

As no examination of organic matter for germanium content has 
been reported, the authors of this paper found it necessary to make 
investigation concerning the preliminary treatment of the animal 
organs and excreta, so that practically all the germanium could 
be recovered from relatively large masses of organic matter. 

The following procedure was finally adopted as most satisfactory: 

In the case of urine and fecal material it was necessary to treat 
the collected samples with an excess of sodium hydroxide to fix the 
germanic acid content before evaporation and ignition. Approxi- 
mately 10 gm. of caustic soda were added for each 300 cc sample of 
urine; in the case of the fecal material this was thoroughly moistened 
with a concentrated solution of sodium hydroxide immediately 
following the collection of the sample. Such materials cannot 
otherwise be evaporated to dryness and ignited without loss of 
germanium on account of the large amounts of chlorides always 
present. 

The samples were evaporated to dryness under a hood and the 
dried residues were then heated in covered porcelain dishes to 
slightly above the charring temperature, care being exercised to 
avoid overheating the bottom of the dishes, and no attempt was 
made to burn off the residual carbon. At a low red heat in the 
well-covered dish the unburned porous carbon prevents the alkali 
from melting down and attacking the porcelain container. In the 
case of the urine residues especially a complete charring is desirable, 
as the less strongly heated residues cause much trouble by foaming 
when subsequently treated with hydrochloric acid. 

The charred alkaline masses were next disintegrated in a little 
distilled water and neutralized with hydrochloric acid, and the whole 
rinsed into the distilling apparatus with a large excess of 1 to 1 
hydrochloric acid. Usually the volume of the liquid subjected to 
distillation measured from 250 to 300 cc, and about two-thirds of 
this volume were driven over as distillate before interruption of 
the distilling operation. Further small portions of distillate were 
collected and examined for germanium dioxide as a check upon 
the complete removal of the tetrachloride. 

Adequate condensing surface, thorough cooling of the water in 
the receiver, together with a safety water-trap to prevent loss of 
germanium chloride in the chlorine stream, were especially necessary 


§ Buchanan: Jour. Indus. and Engin. Chem., 1916, 8, 535; 1917, 9, 661. 
* Jour. Am. Chem. Soc., 1921, 43, 2131. 
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in the estimation of small quantities of germanium in the large 
masses of organic matter present in these determinations. 

In case of the animal organs, muscle and bone samples all were 
digested for twenty-four hours with concentrated hydrochloric acid 
in stoppered flasks (100 cc of concentrated hydrochloric acid for 
each 20 gm. of sample). After the addition of an equal volume of 
water the turbid mass was transferred to the distilling apparatus 
together with sufficient 1 to'1 hydrochloric acid to make the volume 
up to 250 ce chlorine slowly led through the system in the cold was 
then allowed to destroy most of the organic matter before the final 
distillation. 

From this point the analysis of the samples of urine, fecal material 
and animal tissues were identical. The acid distillates in all these 
analyses contained not only dilute hydrochloric acid, chlorine and 
germanium chloride, but also appreciable quantities of chlorinated 
fatty esters resulting from the incomplete destruction of the organic 
matter by either the wet or dry methods. This was evidenced 
by the presence of minute oily particles or a small flocculent precipi- 
tate in the distillate. 

The distillates were not filtered but treated directly with hydrogen 
sulphide under pressure to saturation in the cold. The precipitate, 
containing germanium sulphide, pure sulphur and chlorinated fatty 
compounds, was then removed by filtration and digested in alco- 
hol acidified with hydrochloric acid and saturated with hydrogen 
sulphide. The germanium sulphide which remained insoluble was 
again filtered out and washed with pure alcohol containing hydrogen 
sulphide. The sulphide was now converted in the usual manner to 
dioxide, in which condition the germanium was weighed. 

By the above method germanium dioxide can be detected in as 
small a quantity as 0.0002 gm. 

It should be noted that the concentration of the hydrochloric 
acid used in these analyses is much greater than that recommended 
n the article by Dennis and Papish’® on the separation and deter- 
mination of germanium, but the special attention to acid concen- 
tration during distillation is only necessary in the presence of 
arsenic, which was not present in the material here analyzed. 

In case of the presence of arsenic in animal tissues or excreta 
there are two methods which may be adopted for the determination 
of germanium: 

Mernop I. The method given by Dennis and Papish." A 
modified distillation method depending upon the maintenance of 
the arsenic in the pentavalent state in an atmosphere of chlorine, 
under which condition the arsenic remains non-volatile. 

Metuop II. A separation of arsenic and germanium through the 


Loc. cit. 
1 Loe. cit. 
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difference in the behavior of their sulphides toward hydrofluoric 
acid. 

This latter method, in the opinion of the writers of this article, 
has decided advantage over Method I in the simplicity of manipu- 
lation. 

Cumulative Effect of Germanium Dioxide. In order to determine 
whether there was any accumulation and localization of germanium 
dioxide in the various organs of the guinea-pig a 422-gm. animal was 
given 40 cc of germanium dioxide in 10 cc doses over a period of 
four successive days. Since each cubic centimeter of such a solu- 
tion contained 6.632 mg. of germanium dioxide the animal received 
as a total dosage 264.8 mg. 

On the fifth day the animal died and was posted, the lungs, 
liver, kidney, muscle and leg bones being removed and examined 
separately by the chemical procedure as outlined by the authors 
under the quantitative determination of germanium dioxide in the 
animal tissues. 

Table VII shows the result of such analyses: 


TABLE VII.—SHOWING THE RECOVERY OF GERMANIUM DIOXIDE FROM 
THE ORGANS OF A GUINEA~PIG WHICH HAD RECEIVED AN APPROX- 
IMATE LETHAL DOSE OF THE COMPOUND. TOTAL DOSE OF GER- 
MANIUM DIOXIDE RECEIVED, 264.8 MG. 


Amount of 
germanium Percentage of 
dioxide recovered total dosage 
Organs analyzed. in milligrams. received. 

Liver : 1.4 0.53 
Bone (legs) 0.3 0.11 
1.58 


From Table VII it is evident that the accumulation of germa- 
nium dioxide in the organs examined is small and the amount 
recovered due to the blood content of the organs at the time of 
analysis. 

To confirm this statement another guinea-pig was injected intra- 
peritoneally with a slightly smaller dose than the guinea-pig listed 
in Table VII. The injections in this second pig were given in the 
same way as the injection received by the guinea-pig of Table VII. 
On the fifth day following the first dose the animal was bled from 
the jugular vein while under an anesthetic. Nineteen grams of 
blood were obtained, which amount was approximately 30 per 
cent of the total blood content of the animal. Chemical analysis 


% Miller, J. H.: Separation of Germanium and Arsenic, Jour. Am. Chem. Soc., 
1921, 43. 
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for germanium dioxide was made of the blood and organs of this 
guinea-pig. 
The results of this work appear in Table VIII: 


TABLE VIII.—SHOWING RECOVERY OF GERMANIUM DIOXIDE FROM 
BLOOD AND ORGANS OF GUINEA-PIG WHICH HAD RECEIVED 
SLIGHTLY LESS THAN LETHAL DOSE. TOTAL DOSE OF GERMA- 
NIUM DIOXIDE RECEIVED, 187.3 mg. 


Amount recovered 


of germanium Percentage of 
dioxide in total dosage 
Analyses made. milligrams. received. 

Bone (all long bones being analyzed). . . . 1.0 0.53 
Total amount recovered . .. .. . 5.5 2.91 


As 2.8 mg. of germanium dioxide were recovered from 19 gm. of 
blood, which is about 30 per cent of the total blood content of an 
animal weighing 550 gm., the weight of the guinea-pig just prior 
to bleeding, it might be assumed that there existed in the total 
blood stream 14.7 mg. Moreover, it is noticeable by comparing 
Table VII and Table VIII that the removal of part of the blood 
gave a lower germanium content for the organs. 

Hence, it may be assumed that the cumulative effect of germa- 
nium dioxide is negligible and that the blood stream carries as 
much as 0.014 per cent of germanium dioxide, this amounting to 
10.49 per cent of the total dose in the entire blood stream. 

Elimination of Germanium Dioxide from the System. A study of 
the elimination of the germanium dioxide was made upon a male 
rabbit weighing 2300 gm. During this period the animal was kept 
in a rubber-lined nutrition cage (precaution being taken to render 
the condition such that the samples would not come in contact 
with any metal). ‘This rabbit received one large dose of germanium 
dioxide (234.2 mg.) intraperitoneally given in 50 cc of aqueous 
solution, following which dose a careful study was made of material 
eliminated. During the observation period of thirteen days the 
total urine and fecal material were collected at intervals indicated 
in Table IX. 

Chemical analysis was made of these samples by the method 
as outlined previously in this article. The results of such analysis 
are tabulated in Table IX. 

The preceding results show: 

(a) The overdose of germanium dioxide is rapidly eliminated 
from the system, amounting to 139.7 mg., which is about 59.6 
per cent of the total dose received. This occurred within a period 
of twenty-four hours following the dose, and analysis showed it to 
be practically entirely eliminated through the kidneys. 
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TABLE IX.—SHOWING ELIMINATION OF GERMANIUM DIOXIDE FROM 
THE SYSTEM OF A RABBIT. INTRAPERITONEAL INJECTION OF 
GERMANIUM DIOXIDE GIVEN DECEMBER 13, 1921. DOSAGE, 
234.2 ma (50 cc OF SOLUTION). 


Analysis of urine samples for Analysis of fecal material for 
germanium dioxide. germanium dioxide. 

Date of collection Amount recovered Percentage of Amount recovered Percentage of 

of samples. in milligrams. original dosage. in milligrams. original dosage 
Dec. 14, 1921 56.66 7.0 2.98 
Dec. 15, 1921 é 2.7 1.15) 
Dec. 16, 1921 3.7 1.58> 26.2 11.19 
Dee. 17, 1921 2.1 0.90) 
Dec. 18, 1921\ 
Dee. 19, 1921 ons an 
Dec. 20, 1921 | 

, ) 9 7 

Dec. 21, 1921 Ef 0.81/ 6.4 2.73 
Dec. 22, 1921 
Dec. 23, 1921 oe 0.51 
Dec. 24, 1921 
Dec, 25, 1921 
Dec. 26, 1921 0.3 0.13 
Dec. 27, 1921} 

Total elimination 147.0 mg. 62.77 44.6 mg. 19.03 


(b) After the expulsion of the overdose the elimination becomes 
fairly constant over a long period and the amount eliminated from 
the intestinal tract increases slightly. 

(c) From the results obtained about 81.8 per cent of the total 
dosage was accounted for within two weeks’ time. This result in 
a measure explains the reason for the return of the erythrocyte 
curve to a constant in two weeks following dosage, which fact was 
pointed out previously in this paper. 

A study was also made to determine the elimination of germanium 
dioxide from the system of man through the agency of the kidneys, 
analysis of the urine being made at definite intervals following a 
dose of 35.6 mg. germanium dioxide taken in 76 cc of aqueous solu- 
tion through the mouth. 

Table X shows the result of such a study: 


TABLE X.—SHOWING ELIMINATION OF GERMANIUM DIOXIDE FROM 
THE SYSTEM OF A HUMAN BEING. DOSE TAKEN INTERNALLY 
(SOLUTION SWALLOWED) DECEMBER 11, 1921, DOSAGE 356 Ma. 
(76 CC OF SOLUTION). 


Analysis of urine sample for 


Volume of urine recovery of germanium dioxide. 
collected. Amount recovered Percentage of 
Date of collection of samples. ce, in milligrams. original dosage 
Dec. 11, 10 a.m. to Dec. 14,10 a.m. . 2140 207.0 58.14 
Dec. 14, 10 a.m. to Dec. 16, 10 a.m. . 1780 6.5 1.82 
Dec. 16, 10 a.m. to Dec. 17, 10 am. . 750 3.3 0.64 


Total elimination . . . . . 4670 215.8 60.60 
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The results of this study show (a) that a dose taken through the 
mouth is absorbed into the system giving the same type of elimina- 
tion as a dose given intraperitoneally into the system of the rabbit, 
and (b) the expulsion of the overdose is almost identical with that 
exhibited in the case of the rabbit. 

Conclusions. ‘The authors of this paper as a result of the present 
investigations conclude that: 

1. Germanium dioxide has a decided erythropoietic action in the 
guinea-pig, rabbit, dog and man. 

2. This erythropoietic action exerts a certain periodicity as shown 
in all of the erythrocyte curves obtained. 

3. Relatively large deses of germanium dioxide are distinctly 
toxic, and from the results obtained it can be roughly calculated 
that the lethal dose is about 586 mg. of germanium dioxide per 
kilo of body weight. 

4, This toxic action is not explainable on the basis of the accu- 
mulation of the compound in the system but is possibly due to an 
overstimulation of the blood-forming organs. 

5. The quantitative method as devised by the authors for the 
determination of germanium dioxide in animal tissues and excreta, 
both in the presence and absence of arsenic, is an accurate method. 

6. Germanium dioxide does not accumulate but is eliminated 
through the kidneys and alimentary tract. The overdose being 
rapidly eliminated and occurring chiefly through the agency of the 
kidneys, elimination by way of the alimentary tract is small. 

The authors wish to express their appreciation of the kindnesses 
extended to them by Drs. A. C. Abbott, D. H. Bergey and H. F. 
Smyth during the course of this work, and to thank them also for 
the many valuable suggestions received. 


LATENT NEUROSYPHILIS IN EIGHT PER CENT OF MEDICAL 
PATIENTS IGNORED OWING TO NEGLECT OF LUMBAR 
PUNCTURE. 


By H. Gray, M.D., 


BOSTON, MASS, 


How impossible it is for any group of specialists to “annex 
syphilology as a perquisite” has recently been remarked by a 
specialist in this field—Stokes, in 1920. An internist may therefore 
be permitted to oppose those who even today talk of “syphilomania”’ 
(Gandolfo in 1919) and “‘ Wassermania” (De Meritt in 1920). The 
latter, for example, expresses the views of not a few “practical 
men” when he says, “I use this rather slangy term, the best I can 
invent, for a new and hitherto unamed psychosis. . . . the 
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delusion that the health, the happiness and in fact the whole exist- 
ence of syphilitic patients hang entirely on the results of frequent 
Wassermann tests.” 

Opposed to the above reactionary view we may group the demands 
for greater diffusion of our knowledge of syphilis, such as those by 
Cortlett in 1914, Collins in 1915, Irvine in 1916, White in 1917, 
Hazen in 1917, and most graphically perhaps by Pautrier in 1918, 
who wrote: ‘The ignorance of 95 per cent of doctors in dermato- 
venereology exceeds imagination. . . . It is truly scandalous. 
, The responsibility may be traced to a fearful gap in our 
medical teaching.” This is startling testimony from a member of 
that nation which is currently believed to be particularly well- 
informed on this subject, a nation which has produced Alfred 
Fournier and his son Edmond Fournier. The former has more than 
once been called the first syphilographer of his time, and probably 
of all time; while with his son he is said, even by Dr. Leon Daudet 
in his extraordinary book of caustic comment on the best-known 
names in French medicine since 1880, to “have given to humanity 
out of an experience of forty years solutions to three-quarters of the 
problems of humanity.” 

Pleas, too, for more careful search in syphilitics for involvement 
of the cerebrospinal axis are nothing new. ‘This is particularly 
true of lumbar puncture, but at the same time considerable con- 
servatism is conspicuous in the recommendations as to the frequency 
with which it should be employed. These views progressively 
require puncture: 

1. Only in proved syphilitics with frank neurological signs. 

2. In patients with no nerve signs, but with mental symptoms. 

3. In patients with neither nerve signs nor symptoms but only a 
suggestive history, such as of ptosis. 

4. As a routine on every person known to have become infected 
with syphilis even though he has never shown symptoms. 

5. The most advanced view of puncturing, despite denial of 
infection and despite a negative blood Wassermann, any individual 
reporting suggestive ills in a spouse, miscarriages, headaches, 
transitory lid-drop or any other unexplained nervous or mental 
symptoms. 

The earliest downright demand for invariable lumbar puncture, 
and the one which stimulated the observations here reported, was 
that by Solomon in 1916. He agreed with Craig in 1915 in consider- 
ing a positive Wassermann reaction as a symptom of syphilis; and 
recently, in 1920, in a most interesting paper, he gave further 
evidence of the reliability of the Wassermann reaction in competent 
hands, as illustrated by the remarkably parallel results reported on 
duplicates sent to the Boston City Department of Health (Dr. P. 
Castleman, director) and the Massachusetts State Department of 
Health (Dr. W. A. Hinton, director). From these standpoints he 
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went on to maintain the thesis that: “Syphilis may be considered 
a disease of remissions and exacerbations, the latent period merely 
a remission, following which a severe lesion is to be expected. 
Therefore when we treat a patient having a positive Wassermann 
reaction during the period of latency we are not treating the reaction 
but rather the patient for the purpose of curing him of a chronic 
disease and thus preventing a flare-up.” From this he went on to 
contend that “in every case showing a positive Wassermann 
reaction a lumbar puncture is indicated for the purpose of examining 
the spinal fluid.” ‘Together with the late Professor Southard he 
returned to the charge in 1917, asserting that evidence is seldom 
searched for until neuropsychiatric symptoms or signs have 
appeared, and even then is regrettably rarely recognized. 

Personal Experience. ‘This advanced attitude stimulated a desire 
to detect neglected syphilis, and especially neurosyphilis, in such 
general medical patients as passed through our hands at the U. S. 
Army Base Hospital 76 at Vichy, Allier, France. The necessary 
intensive examination could, owing to lack of time, be applied to 
only a limited number of patients—namely, those on a special 
nephritic ward. During the first month, November, 1918, there 
were admitted to this ward thirty-one renal cases. The kidney 
conditions in these men have been reported elsewhere. Not one 
had a syphilitic register or clinical signs strikingly syphilitic. With 
the incidental constant desire to exclude syphilis, however, Wasser- 
mann reactions were done on the blood of each patient and positive 
diagnosis then was made in four men, 7. ¢., 13 per cent; and in three 
of these lumbar puncture gave evidence of involvement of the 
central nervous system, namely, in 75 per cent of the syphilitics or 
in 10 per cent of the medical cases. Simultaneously, among the 
same number of consecutive patients in the adjoining ward; under 
treatment for bronchitis or so-called “influenza,” again all without 
known syphilis, the disease was detected in four (history of chancre, 
strongly positive Wassermann reaction, and in 1 case a tertiary 
skin blotch at the elbow), and of these 2 had negative spinal fluids 
and 2 had pleolymphocytosis, with strongly positive Wassermann 
reaction on the fluid. Protocols of the latter four patients are not 
at hand, but for the first four mentioned are abridged below, omitting 
the tests relating to the cardiorenal system, which were reported in 
the previous article. 

In sum, then, among 62 patients with medical complaints not 
pointing to syphilis were 8 cases with that disease unrecognized, 
2. €., 13 per cent of the total; and in 5 among these 8 (7. ¢., 63 per cent 
of the syphilitics) the organ most gravely affected was the central 
nervous system. These figures while striking are not statistically 
significant, owing to the small number of patients. They agree, 
however, with those reported by others. First, relating to the 
frequency of unsuspected syphilis among miscellaneous medical 
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cases not previously supposed to be infected, but detected by 
routine Wassermann reaction, my 13 per cent falls between the 12 
per cent reported by Walker and Haller in 1916 and the 17 per cent 
found by MclLester in 1918. In the second place, as to the fre- 
quency of latent neurosyphilis in patients with positive bloods but 
hitherto supposedly normal central nervous system, Walker and 
Haller got 59 per cent, Corbus in 1917 got 30 per cent, Stokes and 
Brehmer in 1920 got 64 per cent, against the 63 per cent here 
reported. 

Diagnosis of neurosyphilis was made after consideration of (a) 
the history, (b) the physical examination of the pupillary and 
patellar reflexes, codrdination of finger-to-finger motions and of 
station (Romberg), (c) cells and complement-fixation in the spinal 
fluid. Such of these observations as were remarkable are recited 
in the protocols, and, as will there be seen, positive clinical findings 
were scarce, justifying, we believe, the consideration of these cases 
as belonging to the large group variously called unsuspected, cryptic, 
latent, ignored, asymptomatic, monosymptomatic or oligosympto- 
matic syphilis. The positive findings may be summarized. The 
history in the 4 case reports showed that 2 of the men (Rh. and Co.) 
had had treatment prior to service but none in the army, and that 
2 (Le. and Rh.) had suggestive mental symptoms. Physical 
examination showed no skin or mucous membrane lesions; no general 
glandular enlargement; no heart or aortic disease; no eye-ground 
changes; no pathognomonic reflexes (especially note the normal 
pupils in patient Le.), though some slight abnormalities. 

Apprehensions and Answers. Some may hesitate because of the 
possibility that the release of the cerebrospinal fluid may increase 
the permeability of the meninges for organisms circulating in the 
blood, as discussed for acute meningitides by Netter in 1887, 1909, 
1911, 1915, Sicard in 1900, Achard and Laubry in 1902, Voisin in 
1903, 1904, Sladen in 1910, Hutinel in 1912, Herrick in 1918, Weed, 
Wegeforth, Ayer and Felton in 1919, and especially exhaustively by 
Wegeforth and Latham in 1919. In answer it may be said: (a) 
That those observations related to acute meningococcus or pneumo- 
coccus septicemias, which are ordinarily excluded in chronic syphilis 
by the absence of fever and of other signs; (b) that so far little evi- 
dence is available to indicate that in syphilis the same process is to 
be feared; and (c) that even if such permeation to the spinal fluid be 
feared one can act safely by postponing lumbar puncture until the 
blood has been sterilized by intravenous injections of arsphenamin. 

To those who hesitate because of the fear of causing headache, one 
may point out that this is practically always preventable by lying 
flat in bed for forty-eight hours, thus allowing the hole in the dura a 
chance to heal and stop the “occult leakage” and consequent lack 
of support to the brain, which was surmised to be the cause by 
Sicard, as cited by Widal in 1901 and confirmed by MacRobert in 
1918 and by Wegeforth and Latham in 1919. 
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To those who hesitate because of the evidence that the cerebro- 
spinal fluid may be abnormal only transiently, one may point out 
the words of Collins in 1920 on “Syphilitic Scars of the Spirit:” 
“The chief object in calling attention to this variety of cerebral 
syphilis is to emphasize the fact that although the infection is 
thwarted and the patient regains what seems to be his health, he is 
left with a scar of his mind. . . . The lesson is that the earlier 
the treatment is instituted the greater the chance of functional 
recovery.” 

Position of the Patient for Lumbar Puncture. On the suggestion of 
Dr. A, B. Brower, of Dayton, Ohio, the Sam Browne belt with sling 
removed was used instead of the knotted sheet placed by some 
around the neck to hold the chin against the knees, to keep the 
lumbar spine well arched and immobile and to afford the patient 
something firm to strain against. Out of twenty punctures only one 
patient made a “fuss” at the idea of the harness, and he finally con- 
sented to put it on himself. A plank was put under the mattress 
along the edge of the bed to prevent sagging and consequent lordosis 
of the patient, who lay on his left side. Besides this method of 
securing the good position so advantageous for insertion of the needle 
through muscular backs, morphin, 0.015 gm. s.c., was also adminis- 
tered to many of the patients. 


Protocols. Case III.—Gr., aged thirty-three years; laborer; 
private of infantry; service of ten months; measles in 1890; typhoid 
in 1909; venerea! disease denied by name and symptoms, including 
rash, sore mouth and other secondaries, but exposures from 1902 
to 1918. 

Present Illness. Nocturia since October 26, 1918; dyspnea since 
October 26 on exertion only; edema of feet and face, marked from 
October 26 to November 8, only slight since; seen November 12, 
1918 to January 11, 1919. 

Examination. Reflexes: Pupils equal; irregular; react poorly; 
KJ normal; Romberg normal; serum Wassermann reaction strongly 
positive; cerebrospinal fluid cells 0; Wassermann reaction negative. 

Diagnosis: (1) Syphilis; (2) nephritis, acute, October 26, due to 
exposure, severe; (3) hypertension. 

After-history: Follow-up letter in March, 1921, not answered. 


Case X.—Le., aged thirty-two years; piano teacher; private of 
engineers; service of seventeen months; venereal exposure denied 
but probably acquired from wife; married in June, 1917, separated 
in three months because she gadded about and went often to a doc- 
tor, but would not tell why (cf. case reported by Gooken in 1919). 

Present Illness. Headache since fall of 1917, (?) due to syphilitic 
meningitis; sensitive to cold since May, 1918; loss of memory since 
July 20, 1918; previously played concertos from memory; nocturia 
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since September 20, 1918; dyspnea since October 3, 1918; (?) due 
to syphilitic myocarditis; November 1, 1918, mental concentration 
impaired; November 9, incontinence. 

Physical Examination. Eyelids puffy; pupils equal; circular and 
react well to light; KJ equal but hyperactive; no Romberg; no hand 
ataxia; hyperactive rectus and cremasteric reflexes; the only palpable 
glands are two in the left axilla. Serum Wassermann reaction 
strongly positive; cerebrospinal fluid and Wassermann reaction 
strongly positive, cells 46. Seen from November 19, 1918, to 
January 19, 1919. 

Diagnosis: (1) Neurosyphilis; (2) nephritis, acute; onset 
September 20, 1918, due to exposure or possibly to syphilis, appar- 
ently in early stage of nephritis. 

After-history: Letter in March, 1921, not answered. 


Case XXVI.—Rh., aged twenty-nine years; pay-roll clerk; 
private in field artillery; service fourteen and a half months; measles 
at six; mumps at seven; typhoid in 1912; gonococcus urethritis in 
1916, treated for one month; also in 1916 both soft and hard chancres 
treated with injections into the paravertebral muscles of six ampules 
of (?); no mercury iodide or arsenic so far as he knows; no second- 
aries. Scabies for two months in 1916 and from October 1 to 
December 31, 1918. Concussion by burial up to the waist in a 
collapsed dug-out October 10, 1918; mild; cured October 10; sprain 
of right knee by that burial; cured October 26; abrasion of the 
right knee from falling timber in same dug-out October 8; cured 
November 18; influenza November 20 to 25, 1918; exposure to 
weather for the past two months; habits, alcohol in excess. 

Present Illness. Nocturia since November, 1917; sleep restless 
since July 1918, 7. e., for five months; “lightheaded” in October 
and November, 1918; numbness in the lower legs for a month; no 
lancinating pains or crises. 

Examination. Pupils equal but irregular and react poorly, KJ 
normal; Ach. J. equal but hyperactive. Romberg: slight; hand 
ataxia slight; serum Wassermann reaction strongly positive; cerebro- 
spinal fluid Wassermann reaction strongly positive; cells 210. 
Seen December 5, 1918, to January 19, 1919. 

Diagnosis: (1) Neurosyphilis, onset 1916; (2) nephritis, chronic, 
onset in November, 1917, apparently due to exposure. 

After-history: Letter in March, 1921, not answered. 


Case XXXI.—Co., aged twenty-seven years; carpenter; private 
of infantry; service five and a half months; diphtheria; mumps and 
scarlet fever at about three; chicken-pox, measles and pneumonia 
at four years; scabies in 1904, typhoid in 1908, chancre in 1911, 
treated by 75 pills (? Hg), no KI or 606. Gonococcus urethritis 
in 1917 for three weeks; diarrhea September 6 to December 4, 1918; 
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exposure to weather for the last two months; eats considerably more 
meat and salt than the average. 

Present Illness. G. S. W. right thigh. Seen December 10, 
1918, to January 19, 1919. 

Examination. Pupils equal, irregular and react poorly; KJ equal 
but rather hyperactive; Romberg slight. Glands: ax. and ing. 
slight; spleen 3 cm. below C.M., serum Wassermann reaction strongly 
positive, and cerebrospinal fluid Wassermann reaction strongly 
positive; cells 25. 

Diagnosis. (1) Syphilis, onset 1911; (2) neurosyphilis, onset ?; 
(3) splenomegaly, onset ?; (4) nephritis, acute, onset December, 
1918, apparently due to diarrheal infection. 

After-history: In March, 1921, wife reports patient dead, cause 
unknown. 


Summary. 1. In 62 medical cases, all supposedly non-venereal, 
were found 8 syphilitics, only 2 of whom knew of their disease. 

2. In these 8 syphilitics were 5 with C. N. S. involvement, hitherto 
unrecognized in all. 

3. The army principle of relying on the physical examination and 
neglecting the history leads to the overlooking of syphilis in the 
army. 

4. Since neurosyphilis is so important it should be more generally 
suspected in an internal medical clinic. 

5. Lumbar puncture should be done (preferably after preliminary 
fundus examination) on every syphilitic. If positive it should be 
repeated rather frequently, at least annually, until it has been 
negative for one vear; and thereafter every two years, to exclude 
recurrence. ‘This, though drastic, is milder than tabes or G. P. I. 
Watchful waiting in syphilis does far more harm than occasional 
accidents incident to puncture. 

6. The Sam Browne belt was a useful adjunct. 

I am indebted to former associates in Base Hospital 76, especially 
Dr. I. I. Lemann; of New Orleans, Dr. A. B. Brower, of Dayton, 
Ohio, and Mr. E. E. Wagner, of Newport News. 
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ROENTGEN-RAY STIMULATION OF THE PANCREAS IN 
EXPERIMENTAL PANCREATIC DEFICIENCY. 


By F. Perersen, M.D., 
AND 


CLARENCE C, M.D. 


(From the Department of Pathology and the Laboratory of Physiological Chemistry, 
University of Illinois, College of Medicine, Chicago, Illinois.) 


IN a preliminary communication' we have called attention to the 
fact that with roentgen stimulation of organs two distinct methods 
of approach may be considered, the one direct and the other indirect. 
The first would include the stimulation of dys- or hypofunctioning 
organs with the purpose of restoring function to the normal plane. 
The treatment of anuria in acute parenchymatous nephritis; 
hepatic intoxication in some forms of cirrhosis; achylia; anemia of 
certain types; particularly endocrine disturbances—the ovaries in 
some forms of amenorrhea, the testicles (as in Steinach experiments), 
the hypophysis in growth disturbances, the adrenals in Addison’s 
disease, the pancreas in diabetes—are but a few illustrations of the 
possibilities of this first method. 


1 Petersen, W. F., and Saelhof, C.C.: Jour. Am. Med. Assn., 1921, 76, 718. 


392 PETERSEN, SAELHOF: ROENTGEN-RAY STIMULATION 


The second, or indirect method, includes the stimulation of normal 
organs and the augmentation of serum enzymes, thromboplastic 
substances, antibodies and so forth, and therewith bringing about 
therapeutic effects on systemic or localized infections, or other 
pathological processes. We have previously called attention to the 
possibility of using roentgen stimulation of organs to mobilize 
enzymes? in this manner. Since our work was completed, Kaznelson 
and St. Lorant* have published experiments similar in character, but 
dealing with other serum alterations—fibrinogen, blood sugar, 
bilirubin, catalase, antibodies—which confirm our results. Kaznel- 
son and St. Lorant discuss the possibility that roentgen-rays may 
act as non-specific agents (plasma-activation) and describe a series 
of focal reactions after roentgen-ray treatments similar to those 
that can be elicited with other non-specific agents.‘ 

In view of the admitted limitations in the treatment of diabetes 
we have investigated the possible effect which roentgen stimulation 
of the pancreas might have on the carbohydrate tolerance of par- 
tially depancreatized dogs, and present a number of representative 
protocols and charts to illustrate the effects which we have observed. 

Experimental. One of our first experiments was made on a dog 
in which an almost complete pancreatectomy had been carried out 
(with only very small portions of glandular tissue left). After 
recovering from the operation the animal was placed on a constant 
diet of 100 gm. of protein and 50 gm. of carbohydrate (dried cracker 
meal). The daily volume of urine, the sugar excretion and the 
acidosis are recorded in Table I. 


TABLE I. 
Diacetic Blood sugar, 
Dog 18. Volume. Gm. dextrose. acid, Acetone. mg. per 100 ce. 
Oct. 28. . 490 40.6 x x 
27.7 x x 
30. . 300 13.5 x x 
31 
2 420 34.0 x 
» 43.0 .. X-ray for ten minutes: 
Before z-ray 
1 hr. after x-ray 
5 hrs. after z-ray 6.4 
4. 280 26.8 x 
5. 
17.0 
6. 450 { 17.0 
7 350 39.0 


2 Petersen, W. F., and Saelhof, C. C.: Am. Jour. Mep. Sc., (In print.) 

8 Allgemeine Leistungs-steigerung als Fernwirkung therapeutischer Roentgen 
bestrahlung, Miinchen. med. Wchnschr., 1921, 68, 132. 

4 Petersen, W. F.: Focal Reactions, Am. Rev. Tuberc., 1921, 5, 218. 
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It will be observed that the sugar excretion increased for the day 
of the roentgen exposure (to 43 gm.), then diminished for three 
days, and with the fourth day had again reached the previous level. 
Some evidence of a reduction in acidosis is apparent in the fact that 
after the irradiation both acetone and diacetic acid disappeared 
from the urine. The roentgen exposure was for ten minutes, six- 
inch spark, (Coolidge tube) screen 3 mm. aluminum, 5 ma. and 10- 
inch focal distance. The area exposed consisted of the anterior 
upper abdomen. In view of the fact that very little pancreatic 
tissue had been left in the animal we cannot expect much evidence 
of increased carbohydrate tolerance, but the excretion sequence 
34, 43, 26, 17, 17, 39 would indicate first an augmentation of excre- 
tion, followed by some increase in carbohydrate tolerance. 

In the dog used in the following experiment approximately 1 gm. 
of pancreatic tissue was left in situ along the gastroduodenal attach- 
ment. The animal weighed 7 kilos, was operated on October 1 and 
was placed on a constant diet, 100 gm. of protein and 50 gm. of 
carbohydrate (cracker meal) as soon as recovery had taken place. 
The average dextrose elimination for the week ending October 8 
was 20 gm. 

In Table II the effect of roentgen stimulation (dose as before) is 
shown: 


TABLE II, 
Dextrose. 
Volume. Diacetic Blood sugar, 
Dog 20. ce. In per cent. In gms. acid. Acetone. mg. per 100 cc, 
Date Oct. 8 (Average for 20.0 x x 5.21 
week 

Rayed Oct.9 350 5.5 18.7 x x §.21 

10 620 5.5 34.1 x x 6.54 

11 490 5.0 24.5 x x 6.54 

12 320 0 0 x x Bef : 4 

efore x-ray 
5 hrs. after z-ray 2.0 

15 650 3 1.9 

16 370 2.0 7.4 

17 225 2.2 4.9 tr 

18 400 3.3 13.2 x x 

19 360 4.5 16.2 x x 

20 270 7.15 19.3 x x 

21 225 10,0 22.5 x x , 

5 hrs. after x-ray 1 

24 140 8.34 11.67 x x 

25 130 6.25 8.12 es 

26 440 9.18 40.4 

27 100 10.0 10.0 tr 

28 450 7.1 32.0 x x 


It will be observed that after the preliminary increase in sugar 
excretion, complete tolerance was established three days after the 
first irradiation. A second exposure at this time resulted in a typical 
rise in sugar excretion, this time to be followed by a tolerance not 
quite as good as before. The third treatment again resulted in some 
effect on the sugar tolerance as well as an effect on the acidosis. 


\ 
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In the next experiment (Chart I) a partially pancreatectomized 
dog (No. 43) was kept on the constant diet of 100 gm. of protein 
and 50 gm. of carbohydiate except for one day, when an additional 
150 gm. of dextrose were added to the feeding (second day on chart). 
This animal was given two roentgen exposures over the pancreatic 
area, one of ten minutes’ duration in the morning of the 6th and one 
in the afternoon of the same day. In this animal there was no 
evidence of the usual increase in the amount of sugar excretion that 
we frequently find for the first twenty-four or sometimes forty-eight 
hours after the irradiation, but a definite diminution in the amount 
of dextrose eliminated, despite the fact that there was an increase 
in the amount of blood sugar. 


T T 

| | | | | 
150 GM. DEXTROSE | 


T 
DIET, 100 GM, PROTEIN ; 
100 GM. CH (DRIED CRACKER MEAL) 


X RAY 

2.11 1.90 2.78 2.38 2.50 


Cuart I.—Effect of irradiation on sugar excretion. Rayed on the 6th. Shaded 
columns = gm. dextrose excreted per day. Curve = volume of urine per day. 


In the following experiment (Chart I1) evidence is presented (a) 
that the mere increase in sugar elimination, such as is often observed 
for a day or two after irradiation, does not bring about an increased 
tolerance when induced by general protoplasmic stimulation (tur- 
pentine abscess) and (b) that irradiation of areas other than those 
containing the pancreatic rest does not increase the carbohydrate 
tolerance. The animal was partially pancreatectomized on Decem- 
ber 1, and after the tolerance had been determined the animal 
was placed on a constant diet, 100 gm. of protein and 50 gm. of 
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carbohydrate and bone ash on December 26. On January 5 three 
cutaneous injections of turpentine in olive oil (1 ce of 20 per cent 
turpentine in oil) were made to produce small sterile abscesses. 
The effect on the sugar excretion is at once apparent in the large 
amount excreted, but despite the increase no final increase in toler- 
ance resulted. 

On the afternoon January 12 and the morning of the 13th the 
animal was rayed over the pancreatic area for ten minutes. The 
effect on the sugar excretion was typical—first an augmentation, 
then a reduction on the third day after irradiation to 0. It will be 
observed that this was the only time during the course of the experi- 
ment that the animal was sugar-free for twenty-four hours. 
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Cuart II.—Effect of Roentgen-ray stimulation of pancreas on sugar excretion. 


On the afternoon of January 20 and the morning of the 21st the 
animal was again rayed, this time over the liver area. While the 
usual increase in sugar excretion was apparent there was no reduc- 
tion in the amount of sugar excreted. On January 25 and 26 the 
lower abdomen was rayed; in this case there was little increase in 
sugar output. 

The following experiment (Chart II) illustrates the fact that the 
effect of irradiation of the pancreas does not produce merely a 
transient increase in carbohydrate tolerance, but one that may 
persist for some time after the exposure, in this particular experi- 
ment for at least eight days. 
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At the time of the operation (March 21) the animal weighed 
5 kilos (Dog No. 44) and 7 gm. of pancreatic tissue were removed. 
On March 27 the animal was placed on a constant diet (100 gm. of 
meat and 50 gm. of dried cracker meal). No acetone or diacetic 
acid were present at any time. 

It will be observed that the average dextrose elimination for the 
period of eight days previous to the first roentgen exposure was 7.3 
gm. per day. Following the single irradiation the excretion fell at 
once (without the usual transient rise) and averaged 4.6 gm. for 
the following period of eight days. At the end of this time the animal 
was again exposed, the dose being doubled (two periods of ten 
minutes each two days in succession). It is at once apparent that 
in place of stimulation the dose was sufficiently large to cause 
depression of function (destruction) and the carbohydrate toler- 
ance sinks, with a daily excretion averaging 14.7 gm. per day. The 
animal weighed 4.5 kilos at the end of the experiment. 

Discussion. Efforts made to influence carbohydrate tolerance 
by means of irradiation have taken several courses. When the 
diabetic patient is treated with radium emanations the general 
metabolism may be stimulated, and, as a rule, more dextrose is 
eliminated than before the treatment.’ The same observation holds 
true for roentgen exposure when deep therapy is attempted in dia- 
betic patients who come under treatment for various unrelated 
pathological conditions (tumors, furunculosis, neuritis, etc.). 

Solomon® has endeavored to alter the carbohydrate metabolism 
by roentgen treatment of the liver. This has not been successful 
in the diabetic; indeed, stimulation of the liver parenchyma is 
practically always followed by an increase in sugar excretion. 
Roentgen stimulation of the liver alters the titer of the serum dias- 
tases, but we find no effect on the diabetes as a result; the sugar 
excretion seems quite independent of the titer of these enzymes. 

Another line of approach to the problem has been that pursued 
by Dresel,’? who has sought to alter the function of the pancreas 
by depressing the activity of the adrenals by roentgen exposure. 
He has obtained thereby a transient effect on the carbohydrate 
tolerance. Dresel’s experiments, offer a striking example of the 
tendency one finds so often in roentgentherapy, namely, the constant 
effort to use roentgen and radium rays as destructive agents rather 
than their employment in their more proper and more useful sphere 
as stimulating agents. 

In a review of the literature of the subject we find but one paper 


5 Falta, W.: Die Behandlung innerer Krankheiten mit Radioaktiven Substanzen, 
Berlin, 1918. 

6 Quoted by Stephan. 

7 Ueber Herabsetzung des Blut- und Harnzuckers durch Roentgenbehandlung der 
Nebennieren beim Diabetiker, Deutsch. med. Wchnschr., 1920, 46, 1240. 
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which deals with the possible direct stimulation of the pancreas 
by means of irradiation. Stephan* has reported two cases of severe 
diabetes in which he was able to influence the carbohydrate toler- 
ance favorably by means of deep roentgentherapy over the pancrea- 
tic area. 

Inasmuch as Stephan’s paper may not be generally available we 
present his results in Tables III and IV. 

The first patient was twenty-four years of age, with a severe 
diabetes that did not show improvement under strict dietary control. 

The output of urine and of dextrose was as follows (the diet being 


constant, 100 gm. bread plus proteins and fats to make up a total 
caloric value of 2400): 


TABLE III.—EFFECT OF IRRADIATION ON DIABETIC PATIENT. 


(STEPHAN. ) 

7 4200 ce 159. 

8 4600 cc 207. 

9 3800 cc 171. 
10 3800 cc 190. 

ll 3700 ce 166. 
12 3900 ce 175. 
13 4550 ce 172. Roentgen-ray treatment. (Furstenau- 
14 3100 ce 102. Coolidge tube, 160,000 volts; 22 ma; 
15 3600 cc 109. focal distance 22.5 cm.; 25 minutes 
16 3650 ee 127. (erythema dose, 35 m.), with screen of 
17 3550 ec 119. 0.5 mm. zine and 3 mm. aluminum.) 
18 3000 ce 183. 
19 2600 cc 140. 
20 2800 cc 104. 
21 2700 ce 95. 
22 2850 ce 91. 
23 3300 cc 137. 
24 4500 ce 199. 
25 3400 cc 183. 
26 2850 ce 144, Rayed for twenty minutes. 
27 3650 cc 153. 
28 3100 cc 117. 
29 3600 cc 153. 
30 3750 cc 148. 

1 3500 cc 127. 

2 3150 ce 115. 


Acetone and diacetic acid were present at all times before and 
after treatment. It will be observed that after the first exposure 
there was a well-defined but transient effect on the sugar output 
while the second irradiation was without effect. Clinically the 
patient was improved, particularly the subjective discomforts were 
less severe. 

The second case was a man, aged thirty-two years, on a similar 
diet: 


§ Steigerung der Cellfunktion durch Roentgenstrahlen, Strahlentherapie, 1920, 
11, 517. 
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TABLE IV.—EFFECT OF IRRADIATION ON DIABETIC PATIENT. 
(STEPHAN.) 


March 11 4500 270. 
12 5500 275. 
13 3500 172. 
14 4300 215. 
15 4500 270. 
16 4300 215. (Roentgen ray (twenty five minutes). 
17 5600 252. 
18 2400 134 
19 3700 185 
20 4000 232 
21 2900 145 
22 4100 164 
23 47 216. (Vegetable day.) 
24 1800 36 
25 3400 112. 
26 3400 193. (Oatmeal day). 
27 4500 184 
28 4000 228. 
29 4050 243. (Roentgen ray (twenty minutes). 
30 3050 137 
31 4900 245 
April 1 4400 202 
2 3700 185. (Vegetable day). 
3 2550 96 
4 4500 211 
5 4900 205. (Potato day). 
6 5800 220 
7 3300 184 
8 2600 148 


After this time the patient was under observation at various times, 
and it was observed that the tolerance had markedly increased two 
weeks after the second irradiation. Acetone and diacetic acid, 
which had been constantly present in the urine to the 25th of the 
month, disappeared thereafter (ten days after the first irradiation). 
Stephan believes that the stimulation by the roentgen ray is not 
only a transient one, but becomes more apparent several weeks 
after the treatment. 

A number of interesting problems present themselves in connec- 
tion with the results that follow irradiation of the pancreas. These 
concern the method of action, the duration of the effect, the proper 
dosage, the possible clinical application and the possibility of con- 
nective-tissue stimulation (fibrosis). 

We are of the impression that the effect is simply an illustration 
of the old Arndt-Schulz observation that irritants which in large 
doses injure the cell will in small doses induce functional stimulation.® 
The experiment illustrated in Chart III shows this effect very 
clearly in that the dextrose elimination on a standard diet was 
reduced, to 4.6 gm. per day from a normal 7.3 gm. after a stimu- 


® Virchow had expressed this same idea many years before when he stated that 
‘mild irritants bring about functional stimulation, stronger ones act on the nutritive 
activities, severe ones bring on formative (reproductive) alterations and the strongest 
irritants kill." Virchow’s Arch., 1858, 14, 24. 
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lating dose over the pancreatic area, and when the roentgen dose 
was doubled (with cellular depression instead of stimulation) the 
sugar output increase to 14.7 gm. per day. We believe the effect 
is directly on the pancreatic tissue (and not merely to a hyperemia) 
because of the duration of the effect. 

Concerning the duration of the effect we have as yet no conclusive 
data. In most of our animals the effect was relatively transient— 
four or five days—with a return of the pre-irradiation level. In 
the experiment shown in Chart III the effect was still apparent 
after eight days, and in one other animal the increased tolerance 
had persisted for a month. Stephan has gained the impression 
from his clinical cases that the effect is not only an immediate one 
of short duration, but one that is still apparent several weeks after 
the treatment. 

The proper dosage in animals and in clinical cases will depend 
entirely on the apparatus available. When properly screened and 
the rays homogenized our relatively low voltage apparatus has no 
great penetration, so that we can expect little effect on the pancreas 
with any dose much under the full erythema dose. In animal 
experiments the conditions are more favorable in that the pan- 
creatic tissue lies nearer the surface and the epidermis is much more 
resistant to irradiation. 

While we would not at the present time suggest the clinical appli- 
cation of the method in the diabetic amenable to dietetic treatment 
until more exact knowledge is gained concerning the ultimate effect 
of roentgen stimulation on the pancreatic tissue, it might perhaps 
be warranted to make use of the method in conditions of diabetic 
coma when other methods of treatment have failed. But even in 
such conditions it should be kept in mind that the roentgen stimu- 
lation is at times first apparent in an augmentation of sugar output 
due to the general tissue stimulation of the abdominal viscera, an 
effect which we cannot absolutely control because it is in part an 
effect of secondary radiation. 

Summary. From our experiments we have drawn the following 
conclusions: In experimental pancreatic deficiency due to partial 
pancreatectomy roentgen irradiation of the pancreatic rest may be 
followed by (a) a transient increase in sugar output, then by (6) 
an increase in carbohydrate tolerance. This later may occur without 
the preliminary increase in sugar excretion. The increased tolerance 
may be transient or may extend over a period of several weeks after 
irradiation. (c) The increased tolerance is not due to the prelimi- 
nary increase in sugar elimination. When increased sugar elimina- 
tion is brought about by some other irritant (turpentine abscesses) 
no increase in carbohydrate tolerance is later observed. (d) The 
effect on the blood sugar varies. Usually a temporary increase in 
the blood sugar can be determined, followed by a lowering of the 
level that takes place in from five hours to several days after the 
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irradiation. (e) When evidences of acidosis exist at the time of 
irradiation they may diminish or disappear with the improvement 
in the sugar tolerance. (f) The effect of irradiation on the pancreas 
is due to direct stimulation of cellular metabolic processes and not 
due solely to alterations primarily vascular. (g) This stimulation 
is merely an example of the Arndt-Schulz observation that cell 
irritants in small doses stimulate metabolic processes. (h) When 
the irradiation is used in too large a dose, injury to the pancreatic 
function is apparent in a diminution in carbohydrate tolerance. 
(<) When tissues other than those containing the pancreatic rest 
are irradiated no effect is observed on the carbohydrate tolerance 
other than the primary augmentation of sugar excretion. (j) The 
titer of the serum diastases, which may be altered by irradiation 
of the liver, seems to be without influence on the tolerance. 

Blood sugar determinations were carried out by Dr. Kraft, to 
whom we are under obligations. 


INFECTIOUS ARTHRITIS OF THE SPINE* 


By Siamunp Epstein, M.D., 


CHIEF OF ORTHOPEDIC CLINIC, MOUNT SINAI DISPENSARY, 8ST. MARK’S HOSPITAL, AND 
BRONX HOSPITAL, NEW YORK. 


Arturirtis of the lumbar spine traceable to infections is a common 
cause of low back pain. The cases herein described are character- 
ized mostly by their mildness, by their ability to walk, by the 
involvement of the vertebre and the perivertebral tissues, by the 
presence of lateral deviation of the spine and by the absence of 
sharp, angular kyphoses. ‘Two of the patients have been previously 
treated for sciatica by means of massage and electricity; epidural 
injections have been done without success. They all complained 
of pain in the sacro-iliac region, and with striking frequency, they 
were labeled sacro-iliac slipping. The course was self-limited and 
several months was the average time lost from disability. 

It is intended to omit any reference to gonorrheal, syphilitic or 
tabetic spines, as well as those of infancy and childhood. All 
Wassermann tests were negative. 

In P. W. Nathan’s paper on “Polyarthritis and Spondylitis,” 
published in 1916, after an account of a series of experimental 
streptococcemias in dogs, he states: “It therefore becomes neces- 
sary to classify the spondylitides according to the presence or 
absence of neural symptoms, the mode of progression or the involve- 


* Read before the Orthopedic Section of the New York Academy of Medicine, 
November 19, 1920. 
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ment of the ribs and joints of the extremities. Whether these 
structures are involved or not is simply an accident of localization 
and does not depend upon peculiarities or essential differences in 
the etiology or the pathogenesis of the morbid process. It is, then, 
no longer necessary to specify by name the type of the spondylitis 
(Bechterew, Striimpell, Pierre Marie, etc.) ; these conditions are not 
essentially different; they are all simple variations in the location 
of some inflammatory condition which, like all inflammatory con- 
ditions, may be acute or chronic, transient or progressive, with or 
without permanent damage to the tissues involved.” 

Traumatic surgery of the spine was an attractive field during 
the World War, and many articles have appeared in the literature 
of the spine and spinal cord. On the non-surgical affections of the 
spine that are so common in civil life there has evidently been less 
material to stimulate description. While on duty in army hospitals 
I saw many instances of infectious arthritis and periarthritis, but 
none affecting the spine. ‘Traumatic and tuberculous cases seemed 
to form the greater part. 

Lance and Jaubert, in the Revue de chirurgie, August, 1919, 
mention the frequency with which spondylitis and perispondylitis 
were encountered among French soldiers. Their service was in 
the hospitals in the Maritime Alps, to which patients were sent for 
heliotherapy, with the diagnosis of Pott’s disease or the infectious 
arthritides of the spine complicating pulmonary tuberculosis. They 
describe eighteen cases, dividing themselves into two groups: (a) 
Four cases of spondylitis of infectious origin, definitely determined 
(that is, staphylococci, streptococci, Eberth’s and paratyphoid 
bacilli), were found; (b) fourteen cases of perivertebral lesions in 
which the etiology is debatable and in which purely bone lesions 
do not appear except in a few instances. This group embraces 
many polyarticular cases with stiff spines, mostly with bow-backs 
—the von Bechterew type. 

Case 1 was an army colonel, aged fifty-three years, whose thigh 
had been amputated two months before for staphylococcus infec- 
tion; he later suffered from an ischiorectal abscess, also staphylo- 
coccal, following which he developed a painful gibbus. Roentgen 
ray diselosed destruction of the bodies of the eighth and ninth 
dorsal vertebre, disappearance of the intervertebral disk, aid 
fusion of the two bodies. 

Case 2 of their series was a colonial soldier, aged twenty-eight 
years, in hospital for otitis purulenta, bronchitis, ophthalmia and 
abscess of the knee. Streptococci were recovered. Three weeks 
later he had symptoms of Pott’s disease; he suffered from extreme 
sensitiveness and excruciating lumbar pain for five months. Roent- 
gen ray then demonstrated diminution in height of the fourth and 
fifth lumbars, effacing of the intervertebral space and squashing 
of the right half of the body of the fourth lumbar. On the right 
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border of the two affected vertebre are noted new periosteal forma- 
tions (deposits) well marked, especially around the transverse 
processes, which were treated by means of the plaster corset. 

Case 3, a soldier, aged thirty years, old otitis media purulenta, 
had typhoid fever in September, 1916; defervescing on October 20, 
when he developed a backache, rigidity of the back and paresis of 
the lower extremities. Coincident recurrence of the otitis. Lum- 
bar puncture yielded clear fluid and gave momentary relief. In 
December, roentgen-ray showed a collapse of the second and third 
lumbar vertebra, one upon the other. Plaster jacket applied. In 
February, rigidity of the entire column was noted, with pain on 
attempted movement. By October, 1917, the first lumbar inter- 
vertebral disk was half destroyed and the second and third bodies 
completely fused. There was some destruction of the second disk. 
The two vertebre have the characteristic form of the toy “diabolo” 
(i. e., reel-shaped or spool-shaped) of perispondylitis. The fifth 
lumbar appears collapsed and shortened, with the disk one-half 
destroyed and the other half ossified. ~ 

Case 4 wasa farmer. After paratyphoid a positive blood culture 
was made February 3, 1915. In April, there was severe, sudden 
sacrolumbar pain, with fever. He was disabled for two months. 
A lateral lumbar deviation was noticed. In January, 1916, there 
was a small gibbus and total lumbar deviation. In March, the 
radiograph revealed collapsed and fused fourth lumbars, especially 
on the right half of each; the intervertebral disk between them 
has disappeared and a large mass of perivertebral ossification is 
seen at this level at the right and around the base of the spinous 
process. ‘T'wo excrescences from ligamentous ossification were noted. 
He was discharged in May, 1916, decidedly improved. 

The region of the back between the tenth dorsal level and the 
trochanters furnishes as much food for clinical study as the romantic 
area of the right upper quadrant of the abdomen. Heavy muscles 
cover the spine, rendering it difficult to palpate. These same 
muscles cause profound changes in symmetry of the entire trunk 
when their function is directly or indirectly impaired. The bony 
structures are complex in their arrangement and in close proximity 
to important nerve trunks, whose irritation, in the presence of 
joint disease, may have far-reaching effects. As a result of the 
obscurity of some of these lesions we behold queer diagnoses and 
questionable healing cults. 

Pancoast! says: “Lumbar spines are easiest to view in antero- 
posterior plates. The bodies are so large in comparison with the 
other portions of these vertebre, the shadows of which are less 
confusing than in the cervical and dorsal spine. The intervertebral 
spaces are wide, and with the transparent disks permit a fairly 


! Frazier’s Surgery of the Spine. 
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clear view of the lamin, which project downward between the 
bodies. Likewise the intervertebral joints are frequently on a 
level with the disks, and as the articular surfaces are nearly in an 
antero-posterior plane the entire joint line is usually visible. These 
joints can be more adequately studied in this region than elsewhere, 
and slight displacement and the lesions of chronic arthritis can 
frequently be detected.” ) 

Any lumbar deviation in a patient who suffered from pain along 
the course of his sciatic nerve has been called sciatic scoliosis. 
Homologous and heterologous are adjectives, referring to whether 
the patient turns from or toward the painful extremity. The 
muscles concerned in the distorting process are supposed to be the 
flexors of the hip and the lumbar muscles, especially the powerful 
quadrati. What interests us here is the presence of bone or joint 
affections in the spinal column in a large number of adults who 
have the same deformity and the same symptoms. Cases of low- 
back pain, in which a lateral centering of the spine occurs and in 
which careful radiography demonstrates lesions here described, 
should not be classed under the caption of the idiopathic scolioses 
of adults. 

A definite list is due to osseous thickening and muscular spasm 
when we exclude evanescent cases of lumbago. It can be directly 
translated in terms of inflammatory exudates, adhesions, absorp- 
tion of cartilages, destruction of bony tissue, deposits, excrescences 
and ankylosis. The process in acute severe cases is one of rapid 
softening of a vertebral lip, contraction or shortening of a meniscus, 
soon eventuating in a rounded lumbar kyphosis. Softening and 
destruction of one-half of the upper margin of the last lumbar will 
most readily produce lateral deviation of the trunk. These changes 
may occur before they are recognizable in a roentgen-ray plate. 
A kyphoscoliosis coming on in the short space of a few weeks 
appears to be much more of a complicated mechanical process. It 
can be explained by a massive softening, destruction involving the 
lateral articulating processes, following by a partial sliding of an 
entire vertebral body to one side. The usual phenomena of arthritis 
ankylotica follow and the organization of ligaments results in 
calcified bands of spondylitis deformans. 

A distinct limp from psoas irritation disappeared in all the cases 
under observation for a sufficient length of time. A persisting 
contraction usually means a polyarthritis with hip involvement, 
which has been omitted in this communication. 

The deformity has diminished under treatment, as is the rule 
in mild cases of spinal osteo-arthritis. The alignment returns 
unless the vertebree have assumed a rotary lateral deformity, as in 
one of my cases. A small degree of bony adhesion, say between 
two or three vertebra, is easily compensated for in other sectors 
of the spine, so motion can be practically free and stature return 
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to the vertical. Recovery takes place with but little impairment 
of function. Ankylosis of bodies, the ideal process of resolution 
in inflammatory spinal disease, is “a consummation more devoutly 
to be wished” than an orthopedic operation designed to splint the 
spinous processes. 

Infectious Arthritis of the Spine in Adolescents. How many of 
our “star” cases of a decade ago who recovered from hip disease 
with perfect function have proved, in these days of the roentgen 
ray, to have been more or less typical instances of Perthes’s disease? 
We encounter occasionally adolescents with backache, with a slight 
projection of one or more vertebral spines, giving a history of mild 
onset and more or less tranquil course. When they occur in sub- 
jects who are large and vigorous the abnormal projection is more 
noticeable. I have seen two girls of fifteen years, one of them 
almost six feet tall, whom I treated for lumbar spinal disease; they 
both recovered in a year, but neither pain nor muscular spasm nor 
recurrence of symptoms have appeared for eight years. An insig- 
nificant kyphosis and a slightly restricted range of side bending 
are the only sequele of these two lesions. Will a further study 
of these cases by the roentgen-ray indicate a mild or “ quiet” spinal 
disease, an infectious osteochondritis juvenilis? It will be remem- 
bered that in the ossification of each vertebra a thin, flat, circular 
epiphyseal plate of bone is formed in the layer of cartilage on the 
upper and under surfaces of the body. The age at which this 
occurs is twenty-one years and the upper plate is thicker than the 
lower; all ossific centers become joined and the bone is completely 
ossified between the twenty-fifth and the thirtieth year of life. 
The probability occurs that we may be able to demonstrate lesions 
in this circular plate analogous to the trophopathies of osteo- 
chondritis. 

Treatment. The treatment of infectious arthritis of the spine 
is essentially mechanical. A plaster jacket and rest in bed are 
necessary to control symptoms during the acutely painful stage. 
To prevent deformity in certain cases a Bradford frame may be 
used. Without immobilization there is always a possibility of 
extension of the process. Braces are indicated for a more or less 
prolonged period to control recurrences. A few of my patients 
are more comfortable in jackets applied while reclining on a sacrai 
support. This can be explained by an induction of the normal 
lumbar curve with a coincident separation of the anterior lips of 
the inflamed vertebre. One objection to the jacket spica in women 
seems to be the present shortage of household servants. This 
difficulty may be met by periods of rest in bed, alternating with 
short periods of immobilization in light spicas. Full-length jackets 
extending to the trochanters or including a few inches of thigh on 
the painful side are most comforting. 


The portals of entry of these infectious arthritides of the spine 
VoL. 163, No. 3.—marcH, 1922 14 
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have painstakingly been looked after. Two years ago all our 
cases were subjected to rigid scrutiny so fashionable at the time. 
No single case of mine of infectious arthritis of the spine has been 
cured by the extraction of teeth or the removal of bridges. Nothing 
herein should be construed, however, that my patients suffering 
from backache have not been reliéved by oral and throat hygiene 
by removal of the pelvic or osteomyelitic foci, etc. 

The metastatic spinal infections, such as typhoid, uterine infec- 
tions, some staphylococcemias, etc., are essential sequele of satura- 
tion of the blood, with virulent bacteria in great numbers. The 
course, being limited by this period of virulence, is usually of short 
duration; therefore an operation to fix any portion of such a spine 
is not indicated. 

Light braces of various types, or the Knight spinal brace, have 
been used during convalescence. The question of massage is to 
be decided by signs and symptoms. In the acute stages it is con- 
traindicated; in convalescence it occasionally gives relief. The 
best authorities are not in favor of it. Most of my patients are 
comfortable without local stimulation by friction, but the cautery, 
hot baths, heat—in fact, in any form that requires no movement 
of the spine—is the source of much satisfaction. Violent twistings, 
pushings, kneadings and so-called adjustments are manifestly 
harmful; they are followed by tearing of adhesions and loosening 
of benign excrescences from the edges of vertebral bodies. For 
the same reasons spa treatments, so popular in Europe, are also 
contraindicated. The French authors speak very highly of helio- 
therapy. 


Case I.—Staphylococcus Ostitis of the dorso-lumbar Spine. A 
Russian woman, aged thirty-eight years, was seen in February, 
1916. She had been delivered, with the aid of instruments, five 
months before. The puerperal discharges two weeks later became 
hemorrhagic and there was dangerous exsanguination. She was 
removed to the hospital and remained there for seven weeks. The 
diagnosis was blood-poison; her temperature rose frequently to 
105°, and there were chills. On the twenty-first day she was 
seized with severe pains in the back, later in the thigh and leg. 
Temperature subsided gradually. Pain has kept her in bed ever 
since her discharge from the hospital. Many times a day she 
complains of severe attacks of grinding in the right sacro-iliac 
region, the right thigh and leg. Great difficulty was experienced 
in turning the patient in bed for spinal examination. A rounded 
kyphosis at the twelfth dorsal and first lumbar vertebra, with 
extreme tenderness to either side, over the lateral masses, was 
sasily made out. There was considerable muscular spasm, but no 
thickening nor abscess. The patellar clonus that was elicited on 
both sides was most marked on the right. The knee-jerks were 
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exaggerated, as was the Achilles jerk on both sides. Ankle-clonus 
was present. ‘Temperature and pulse were normal. A brace was 
fitted to support the weakened spine and the patient was very 
definitely improved in a week. Diminished cramps in the legs 
and almost no backache. 


Case II.—Arthritis of the Lumbar Spine; Lateral Deviation. A 
man, aged thirty-eight years, sent by the neurological service 
(Mount Sinai) for pain localized over the sacro-iliac joint (“sacro- 
iliac case”). Local tenderness over the same region, but con- 


Fig. 1, Case II.—Arthritis infectious lumbar spine. 


siderable spasm of the spinal muscles; the roentgen ray detects 
the lesion to be in the third and fourth lumbar bodies, with lipping 
of the edges. Three years before he had been in bed for a week 
and unable to work for three months on account of a right sciatic 
neuritis; three perineural injections were then given. Patient 
remained well. Three months before coming under my observa- 
tion the symptoms returned and were treated by means of a sacro- 
iliac belt. This did not prevent the gradual increase of a 
well-marked list of his spine to the left. The pain gradually 
increased also and was successfully controlled by means of a jacket 
applied with the aid of a hip rest, extending half-way to the knee, 
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Case II1.—Infectious Arthritis of the Lumbar Spine; Lateral 
Devatwon. A department manager, aged forty-one years, a man 
of very nervous makeup, was seen for a severe sacral backache. He 
had had a slight low-back pain six years before. This illness com- 
menced after a game of tennis four weeks previously. His pain 
radiated into the buttocks and into the lumbar region, and was 
agonizing on turning over in bed. Bowels, urine, blood and blood- 
pressure were normal. He had bilateral weak-foot and marked 
tenderness over the right sacro-iliac joint. He was kept in bed 
and his lower back was immobilized in plaster. Five weeks later 
the examination showed marked stiffness in the lower lumbar 
region and very definite muscular spasm. He had developed a 
distinct list to the left. The roentgen-ray then demonstrated that 
the last lumbar vertebra was decidedly sclerosed; its shadow 
increased in density and its lateral edges roughened and thickened. 
It was decided that he was suffering from an arthritis that had 
begun six years ago. A Knight brace was applied, not without 
some difficulty, on account of the list of the trunk to the left side. 
This lateral deformity decreased in a month, and in two months 
the patient was walking erect and able to do part of his work. 
There was little pain, the lumbar region was flat and very slight 
limitation of hyperextension of the hips, previously free. The 
cautery and continuous wearing of the brace resulted in his return 
to full duty at his desk in another month. 


Case IV.—Osteo-arthritis of the Lumbar Spine; Sequel of an Acute 
Infectious Arthritis. Postman, aged fifty-five years, complained of 
many attacks of lumbago lasting a few days. In 1914 he had an 
acute sciatica, for which a perineural injection was given by a 
surgeon. This gave no relief and a month later the pain became 
so severe that he took to bed. The pain was constant and darting 
in the left hip, the sacro-iliac region and down the course of the 
left sciatic nerve. I saw him in consultation in February, 1915, 
and found besides the usual tender sciatic points an absolute rigid- 
ity of the lumbo-sacral joint. There was a very marked degree of 
spasm of the lumbar muscles; hyperextension of the hip was painful 
and limited by muscular contraction. The other hip motions were 
perfectly free. A roentgen-ray plate showed that the last lumbar 
vertebra was atrophic and its upper edge had a moth-eaten appear- 
ance on the left half. A plaster spica was applied March 14, 
1915, and his pain disappeared in a few days. He had required 
morphine and codeine for six weeks before that to control severe 
paroxysms. None has been administered since. He gained in 
weight rapidly. In June, 1915, a Knight spinal brace was applied. 
Spasm had disappeared; no pain. He walks sixteen miles a day. 
In October he presented a stiffness and a lumbar flattening of the 
normal lordotic curve as the only signs of his previous illness. ‘Two 
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years later a slight recurrence of pain in the left buttock was 
controlled by two weeks’ rest in bed. 


CasE V.—Sam P., aged forty-one years. He denies venereal 
infection. Two years before coming under observation (in 1916) 
he was confined to bed for two months by a vicious attack of 
sciatica. He received four epidural injections and the trouble in 
the right thigh disappeared. His complaint at that time was of 
a tearing, burning pain in the right thigh and knee down to the 
back of the ankle. There was, he said, a good deal of backache, 


Fia. 2,—Case V. 


but he was certain that no deformity of his back existed. The 
present illness began five weeks ago with the same symptoms, with 
the exception of the pain in the leg. In the first week the patient 
(while under treatment in another hospital) noticed that he became 
gradually crooked and that his body seemed to point to the left. 
Liniments and internal medication left him unimproved and he 
applied for treatment at the orthopedic department of the Mount 
Sinai Dispensary. He presented a marked lumbar deviation to the 
left, the spine seeming to center to that side; it was decidedly flat 
where the normal hollow should be. In every direction that motion 
was attempted the lumbar muscles stood out sharply in contraction, 
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There was no temperature. His chief complaint was inability to 
walk without pain. Roentgen-ray findings: Marked rotation of 
the lumbar vertebre, especially the second, the spinous process of 
which is turned to the left. The last three lumbar vertebrae show 
lipping of their articular margins. A plaster-of-Paris jacket with 
a small circlet around the thigh afforded great relief at once (Janu- 
ary 3, 1918). He reported once a week until February 28, when 
the jacket was changed for a shorter one. He still presented a 
well-marked torsion to the left. There was definite resistance to 
right side bending. Flexion and extension were comparatively 
free. The lumbar spines were rotated so that the left lateral 
masses were a little easier to palpate than the right. No kyphosis 
could be detected, but the spinous processes seemed unusually close 
to one another. No pain; very little tenderness except on vigorous 
percussion. We have reason to believe that this patient remained 
well. : 


Fig. 3.—Case VI. 


Case VI.—Joe E., a cabinetmaker, aged thirty-five years. 
Venereal infection denied. Eleven months ago he expectorated a 
little blood; the sputum and pulmonary examination were nega- 
tive. Nine months ago he had an attack of lumbago, annoying 
but not disabling, for three days. Four months ago he had a 
sudden onset of severe pain in the right buttock, right groin, soon 
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extending throughout the course of the right sciatic nerve and 
the lumbar region. He was treated for sciatica, and massage and 
electricity were given, likewise a generous amount of medicine and 
many baths. After ten weeks of suffering he applied for treatment 
at the Mount Sinai Dispensary; he then complained of pain in the 
right gluteal region and in the sacrum. A well-marked list to the 
spine was noticeable, muscular spasm was decided and clinically 
he presented the signs of a lumbar spondylarthritis. A short time 
after applying a jacket with a thigh ring all symptoms were com- 
pletely relieved. Five weeks later the jacket was removed tempo- 
rarily for the purpose of taking a roentgenogram and his trouble 
returned in a mild form. The spine straightened appreciably. 
Another jacket was applied, with complete relief. The patient 
had lost seven pounds, presented a flattening of the lumbar curve, 
and a left dorsal and a right lumbar deviation. There was marked 
spasm of the lumbar spinal musculature. The motions of the 
lumbar sector of the spine were nil and the first of these vertebre 
were very tender over their spinous processes. Knee-jerks were 
lively; no ankle-clonus; no Babinsky; no evidence of psoas irrita- 
tion. Diagnosis: Lumbo-sacral arthritis with spinal deviation. 
Roentgen-ray findings: A slight flattening out as well as a slight 
lipping of the surfaces of the bodies of the last two vertebre. He 
has never been sick since and has worked steadily (April, 1921). 


OBSTRUCTION OF THE SUPERIOR VENA CAVA BY PRIMARY 
CARCINOMA OF THE LUNG. 


By Harotp W. Dana, M.D., F.A.C.P., 


BOSTON 
PATHOLOGICAL REPORT 


By Rustin MclInrosu, M.D., 


NEW YORK. 


In the years since a case of obstruction of the superior cava was 
first reported by Corvisart, in 1806, there have been recorded 300 
cases of this condition, although many of the reports do not permit 
of a definite conclusioa as to the primary etiology. 

First collected by Oulmont' in 1856, Fischer? in 1901 tabulated 
253 cases, to which list Hume added 12 cases from the literature, 
in Osler’s* report of 2 cases of his own in 1903. The remaining 17 

1 Soc. méd. d’observation, 1856, t. 3, 463. 


? Inaug. Dissertation, Halle, a. S., 1904. 
§ Bull. Johns Hopkins Hosp., 1903, 14, 169. 


| 
| 


412 DANA, MCINTOSH: OBSTRUCTION OF SUPERIOR VENA CAVA 


cases in Hume’s collectioa, which comprises 29 in all, had been 
noted in Fischer s list. Rauth‘ includes all of these, except Fischer's 
own case, in his tabulation of 277 cases in 1911, but as 1 of Rauth’s 
cases had been reported twice the list then stood at 277 cases. 
In the past ten years more or less satisfactory evidence of the etio- 
logical factor has been obtained in 23 other cases of obstruction 
of the superior cava, reported by seventeen authors. 

In the series noted, Fischer was able, out of 20 cases described 
as being due to primary carcinoma of the lung, to find definite 
proof, through reports of the microscopic findings, of caval obstruc- 
tion due to primary carcinoma of the lung in only 4 of the 20 cases. 
He also verified 13 reports of cava obstructed by primary car- 
cinoma of the bronchi and added 1 case of hisown. All but 2 of these 
cases involved the right lung or the right bronchus. Fischer’s 
own case involved both primary bronchi, the process being more 
extensive in the left bronchus. Which particular case report from 
the literature was accepted by Fischer as one of caval obstruction 
due to carcinoma primary in the left lung I have not been able 
to identify from the 252 references that Fischer gives. Rauth added 
to these figures 2 cases of his own of obstruction of the cava as the 
result of primary carcinoma of the lung, and a case of “cancer” 
of the lung is included in Hume’s collection. This case reported 
by Barth,’ in 1853, while listed by Hume as due to primary car- 
cinoma of the lung, was described by Barth as probably primary in 
the kidneys, and while called by Barth cancer, was more probably 
a sarcoma or an adrenal tumor. The “cancerous masses”’ involved 
both lungs in this case, especially the left. This case can be omitted 
as not being one of primary carcinoma of the lungs from the original 
record. Rauth’s 2 cases were both due to carcinoma of the right 
lung. 

We have here, then, reports of the interference with the circula- 
tion in the superior cava by “primary carcinoma” of the lung in 
23 instances, verified as carcinoma in only 6 of these 23; by car- 
cinoma primary in the bronchi in 14 observations. In only 2 of 
these 37 was the seat of the malignant process in the left lung or 
bronchus. ‘This is an interesting fact which cannot be a mere coin- 
cidence. 

Rauth gives as his opinion that this may be due to the right 
bronchus being the wider and straighter, the right lung being thus 
more exposed to injury than the left. 

Another explanation, it seems to me, may be in the anatomical 
relation between the cava and the right lung. Certainly, neoplasm 
of the left lung is not so uncommon as these figures would seem to 
indicate. While it is a rare condition it so happens that I have 
seen 2 cases of malignant involvement of the left lung within 


4 Inaug. Dissertation, Univ. zu Giessen, Borna-Leipzig, Rob’t. Noske, 1911. 
> Bull. de la soc. anatom. de Paris, 1853, 28, 4. 
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the past two months, in neither of which was there any interference 
with the cava. It is my opinion that neoplasm of the left pleural 
contents usually causes death of the patient from cachexia, from 
toxemia affecting the heart, from gross interference with the action 
of the heart or with respiration before the tumor mass has reached 
the situation of the superior cava; that, on the other hand, tumors 
of whatever nature involving the right lung or bronchus, or the 
anterior mediastinum, primarily will soon upset the circulation in 
the great veins. In support of this theory is the statement of 
Fischer that most malignant tumors produce caval obstructioa not 
merely by compression but usually by an actual invasion of the 
vein. Out of the 18 cases to be certainly identified as primary 
carcinoma of the lung or the bronchus, Fischer found an invasion 
of the wall of the cava by the tumor in 10 instances. 

The case here reported was one in which the obstruction of the 
caval flow was recognized early and in which autopsy showed that 
the obstruction was due to a malignant adenoma apparently taking 
its origin from the broachioles and involving primarily the left lung. 

Clinically, what impressed me most’in this case was the absence 
of edema of the patient’s body below the waist. In spite of puffy 
face, neck and chest there was no ascites demonstrable and his legs 
were thin. This discrepancy between the upper and the lower 
halves of the body has apparently surprised many other observers. 
Comby,® Favre,’ Achard* and Haumeder® all express their astonish- 
ment over this feature of the disease. 

It is of interest to note that the three reports by Comby represent 
only one patient who survived more than fifteen years after his cava 
became obliterated and who died of general paresis. 

Checking the physical findings during life with the autopsy proto- 
col is always instructive. Some things that we found of interest 
were: 

1. That my note on December 23 for absolute heart dulness cor- 
responds quite closely with the situation of the tumor mass. 

2. That the situation in which I heard the heart sounds best, 
on the same date (fifth right space near the right nipple), does 
not correspond at all with the position of the heart, which was 
pushed downward, backward and to the left. 

3. That the presence of fluid in the left pleural cavity did not 
interfere with the signs of consolidation of the left lung. 

4. That the signs of consolidation were about equally marked 
over both lobes on the left, probably from compression of the more 
or less normal lower lobe by the tumor. 


* Bull. et mém. de la soc. méd. des Hép. de Paris, January 8, 1892: Journal 
cited December 15, 1893; Vigouroux et Collet, journal cited, 1906, 23, 3e s., 137. 

7 Rev. méd. de la Suisse Rom., Geneve, 1918, 38, 97. 

§ Bull. et mém. de la soc. méd. des Hép. de Paris, 1896, p. 717. 

® Wiener med. Wehnschr., 1919, 69, 1622. 
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In the following clinical report the notes initialed “O’H.” repre- 
sent the findings of the house physician, Dr. O'Hara. 

We wish to express our indebtedness to Dr. F. B. Mallory for the 
preparation of the photomicrographs and for his confirmation of 
the microscopic diagnosis here set forth, thereby adding much to 
the value of this paper. 


Fic. 1.-—Showing edema of the face and the neck, also dilatation of the veins of the 
trunk and the right arm. 


Clinical History. P. B., aged twenty-nine years, white; single. 
Birthplace, Germany. Admitted December 21, 1919. 

Chief Complaint: Shortness of breath. 

Family History: Father living and well in Germany; mother died 
of heart disease; two brothers and one sister living and well in 
Germany. No family disease known. 

Past History: Up to twenty-one years of age he had been in very 
good health, with the exception of occasional “stomach trouble,” 
which was always relieved by taking sodium bicarbonate. At the 
age of twenty-one he had scarlet fever and diphtheria simultaneously. 
Since then he has been in good health up to the present illness. No 
operations. 

Head: No headaches; no dizziness. Eyes, ears, nose and throat 
negative. 

Cardio-respiratory: No dyspnea; no palpitation; no edema; no 
cough except short colds in winter season; no pains. 
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Gastro-intestinal: Appetite good; bowels irregular at times; 
several attacks of indigestion. Had piles fourteen years ago, which 
disappeared and now appear with the present illness. Some pain 
with attacks of indigestion and regurgitation of sour material. «4 

Genito-urinary: Denies venereal; no nocturia; no polyuria; no 
dysuria; no burning micturition. 

Neuro-muscular: No shooting pains; no ataxia; sound sleeper. 

Extremities: No lameness; no edema up to the present illness. 

Halts: Drank beer very moderately up to four years ago. No 
other alcoholic beverages. Smokes two or three cigars daily and 
very occasionally a cigarette. No drugs. 

Occupation: Cook. 

Present Illness: Felt well until October 20, 1919, when he began 
to feel a little weak, but continued to work. The following day he 
had a sharp pain which began in the left shoulder, traveled down 
the left arm and then over the left chest. At this time he was not 
dyspneic nor did he have palpitation. On October 28 he went to 
his doctor, who said his condition might be serious and advised a 
roentgen-ray examination. Doctor told him the roentgen-ray 
showed enlarged heart and that he must not work for a year. Dur- 
ing the following four weeks the patient rested, but not in bed. 
Gradually he became dyspneic and his legs began to swell. About 
three weeks ago he developed a cough which lasted about two weeks, 
during which time there were three days on which he spat up a little 
blood. Dyspnea and edema have steadily increased, slightly sub- 
siding during the night, only to be progressively worse the following 
day. For the past twenty days he has not been able to lie on the 
right side because of pain and inability to breathe. 

Physical Examination: Patient is a man fairly developed and 
nourished, lying on his left side in bed and breathing rapidly, with 
an expression of discomfort on his face. He is rational and quiet; 
cyanosed. 

Head: No exostoses; considerable degree of edema about the 
face, the neck and the lower jaw. Puffiness of both eyelids. 

Neck: No rigidity; some stiffness due to edema. No abnormal 
pulsations felt. 

Chest: Well-formed, equal expansion; considerable edema; veins 
prominent over the chest. 

Lungs: Duiness throughout; few high-pitched rales heard over 
both apices; posteriorly breath sounds decreased throughout. Tac- 
tile fremitus diminished over both lungs, more so on the left, pos- 
teriorly. 

Heart: Action rapid; area not made out on account of generalized 
dulness and edema. Heart sounds distant; no murmurs made out. 

Abdomen: Somewhat edematous; liver and other organs not 
palpated, due toedema. Veins considerably enlarged and prominent 
throughout. No tenderness. 
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Extremities: Arms considerably swollen; legs not so marked as 
arms, chest and neck. 

December 23 (H. W. D.): Marked cyanosis, especially of the left 
chest and the left upper back. Marked dyspnea. Edema of the 
face, neck, eyelids and precordia very marked. Legs small. Visible 
pulsation in epigastrium. Pulse moderately rapid, good volume and 
tension. Cardiac impulse best felt below the ensiform. 
absolute, 6.5 cm. to the right: 13 cm. to the 

left of midsternum. 
relative, 14.5 cm. to the right of midsternum: 

limit of dulness not made out on the left. 
Flatness over the entire precordia. Cardiac impulse well felt in 
neighborhood of and below the right nipple. Heart sounds best 
heard in the fifth right space, 13 cm. to the right of the midsternum; 
well heard in the right back near the angle of the scapula. Marked 
dilatation and distention of the superficial veins from the midline 
to the right as far as the midscapular line in the right back and from 
the level of the pubis to the level of the clavicle in front and the spine 
of the scapula behind. 

Lungs: Dulness to flatness in the left axilla; area of crepitation 
and bronchial breathing at left base behind. 

Examination of Urine: Negative on two examinations. 

December 24 (O’H.). The edema is pretty well limited to the 
head and neck. The blood is going from above downward in the 
superficial vessels. Signs of fluid in the left chest still present. 
They seem to have varied from time to time quite a little. Yester- 
day 1700 cc, removed slowly of clear amber fluid, very evidently 
a transudate; cell count not*taken. Specific gravity not taken. 
Removal of the fluid gave only a slight temporary relief from dyspnea. 

December 24 (H. W. D.). Liver dulness to within 5 em. below 
the costal border. No ascites made out. Pulsation over the liver 
(systolic) apparently expansile in type. Resonance improved over 
the left back. Pure bronchial breathing and whisper over both 
lobes (on the left). 

(O’H.). Patient seemed more comfortable this evening. Chest 
tapped again and yielded 1200 ce, 130 cells percu.mm. Very light 
trace of albumin. During the last of the time the needle was in the 
chest, and for about twenty minutes afterward, the patient had 
what seemed to be an anginal attack of pain in the left chest and 
down the left arm, relieved somewhat with nitroglycerine. 

December 25 (O’H.). Chest tap again attempted; no fluid 
obtained this time. 

December 26 (H. W. D.). Edema of the lungs on the right side, 
with tracheal rales. Heart has not moved to the left as the result 
of the removal of the fluid from the left pleura. 

December 29 (O’H.). Although the patient was better for the 
past two days, subjectively, he says he does not feel quite so well 


Heart Dulness: 
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this morning. Dr. Larrabee’s blood report is posted on December 26 
on the laboratory sheet. 

(H. W. D.). The left border of the heart is not percussible on 
account of dulness of the left chest. Right border 8 cm. from the 
midline. Sounds short, rapid, slightly irregular and of poor quality, 
with a friction-like sound accompanying the first sound just to the 
right of the sternum in the 5th-6th space. Left back dull, flat 
at base. Bronchial breathing and rales at both apices more marked 
on the left and diminishing in intensity, but not in character, as 
the left base is approached. There is doubtless still considerable 
fluid in the left back. Consolidation of the entire left lung appar- 
ently persists. Edema of the right lung for the past three days. 
Expiration now harsh over the right base. 

January 2 (H. W. D.). Increase in degree of bronchial expiration 
of the right lung. Exquisite bronchial breathing over the entire 
left lung. No apparent fluid in the left base behind. Gallop rhythm 
over what appears to be the heart apex at the right nipple. Liver 
dulness extends 8 cm. below the costal margin. Liver slightly 
tender; no evidence of ascites. No edema of the legs. 

January 3 (O’H.). Patient has now had 90 grains KI i. d. for 
a week, with no apparent improvement. This goes a long way 
toward ruling out gumma and makes aneurysm rather unlikely. 
Although the patient has been slightly better at times, he is taking 
a progressive downward course. 

January 5 (O’H.). Patient has gone downhill rapidly in the past 
two days and died at an early hour this morning. Wassermann 
reported strongly positive. 

Diagnosis: Mediastinal carcinoma. Obstruction of the superior 
Cava. 

BLOOD CHART. 
December 26, Red corpuscles 3,000,000 Neutrophil polynuclears 87} per cent. 


White corpuscles . . 7,000 Eosinophils 
Hemoglobin. . . . 60 percent Lymphocytes 4} 
Large lymphocytes 73 


No mast cells; no nucleated reds; platelets diminished much; reds show only slight 
changes. 


Pathological Report. Autopsy, January 6, 1920, thirty hours 
post mortem. Body length, 170 cm. Age, twenty-nine years. 

The body is that of a rather poorly developed and poorly nour- 
ished white male. Rigor mortis is present in moderate degree in 
all the skeletal muscles, and there is a deep lividity of the dependent 
portions and of the left side of the face and neck, with a light, 
blotchy lividity of the left side of the chest. The pupils are round, 
regular and equal, measuring 0.5 em. in diameter. The face and 
neck are bloated, the chest large and the arms and legs thin and 
emaciated. There is marked edema of the left side of the scalp, 
face and the upper portions of the neck, of the outer portion of the 
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conjunctiva of the left eye and of both sides of the base of the neck 
and shoulders, with definite emphasis on the left side. The edema 
does not extend to the arms and is not found below the level of the 
second rib in front or below the spine of the scapula behind. There 
are several veins visible in the skin of the right side of the chest. 
Two particularly large trunks pass downward from the region of 
the right axilla and the right infraclavicular region respectively, 
joining at the level of the costal margin to form one large trunk 


Tumor Mass 


Left Lung 
Heart 
Right Lung | 


Fia. 2.—Thoracie organs removed entire. The tumor has been split in the center 


which continues downward to a point 2 em. to the right of the sym- 
physis pubis, where it disappears. In addition there are many 
areas in the skin of the chest on both sides where groups of smaller 
venous branches are enlarged and stand out conspicuously under 
the skin, these areas being more marked on the right than on the 
left. There is no caput meduse. 

Peritoneal Cavity: The subcutaneous fat is small in amount. 
There is moderate edema of the subpectoral spaces. The peri- 
toneum is everywhere smooth and glistening. In the pelvis there 


} 
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Right Lung 
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are about 50 ce of clear, yellowish fluid. The appendix, which 
measures 4 cm. in length, is firmly bound to the posterior abdominal 
wall in a retrocecal position, its tip pointing downward and outward. 
The omentum and mesentery contain little fat and the mesenteric 
lymph nodes stand out conspicuously, though they do not appear 
to be enlarged. The liver border extends 8 cm. below the costo- 
sternal angle in the midline, 5.5 em. below the costal margin in the 
right nipple line. The diaphragm reaches to the level of the 5th 
rib on both sides. 


Tumor Mass 
Split Open 


Lower Lobe 


0 
left Lung 
Pericardium 


Fic. 3.—Tumor mass spread apart from the central cut, showing position of the heart. 


Pleural Cavities: On removal of the sternum and ribs a large 
tumor mass is found occupying the anterior mediastinum, its ante- 
rior surface lying directly against the sternum and ribs. Its anterior 
aspect is roughly circular in shape, the center lying somewhat to 
the left of the median line. It extends in the median line from a 
point 1 cm. below the level of the top of the manubrium sterni to a 
point 19 cm. below, and laterally 5 em. beyond the midline on the 
right, 12 cm. on the left. It covers the precordial area completely 


pet 
Right Lung 
af 
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and parts of the pulmonic areas, so that from the front only the 
lateral portions of the right lung and the lower lobe of the left lung 
can be seen. Its anterior surface is firm and coarsely nodular and 
grayish-white in color. Over the anterior surface of the left upper 
lobe the tumor has extended into the intercostal spaces and is firmly 
adherent to the periosteum of the second and third ribs. There is 
no erosion of the bone substance. 

The left pleural cavity contains many friable, fibrinous adhesions 
throughout, most marked about the upper lobe and between the 
upper and lower lobes. By these adhesions the pleural cavity is 
divided into an upper and a lower cavity, the former containing 
300 ce (estimated) of clear, amber-colored fluid, the latter con- 
taining 520 cc (measured) of a similar fluid. The bloodvessels 
beneath the parietal pleura are markedly dilated and stand out 
prominently as a fine network of innumerable branching and anasto- 
mosing trunks. In the parietal pleura of the posterior thoracic 
wall on the left there are five small circular areas of whitish tissue 
similar in appearance to the tumor tissue, the largest measuring 
0.5 cm. in diameter. The right pleural cavity contains a few fibrinous 
adhesions anteriorly in the vicinity of the tumor and 1000 cc 
(measured) of clear yellow fluid. Its parietal surface presents a 
picture of vascular dilatation identical with that described on the 
left. 

The heart is pushed downward, backward and to the left. On 
account of the presence of the tumor the pericardial cavity is not 
investigated in situ. 

The thoracic organs are removed en bloc, the esophagus and great 
vessels being severed at the level of the diaphragm. The tumor mass 
is incised in the sagittal plane in the midline, revealing the heart 
and aorta lying against its posterior-inferior surface. The cut sur- 
face of the tumor thus disclosed is oval in shape, the long diameter 
lying parallel to the axis of the body and measuring 19 cm., the short 
diameter measuring 11 cm. At the periphery of the area there is 
an irregular zone of smooth, fairly firm, uniform tissue, in places 
1 to 2 cm. in depth, in others barely perceptible. Internal to this 
there is a zone of soft, red or gray and red tissue representing varying 
degrees of necrosed tumor tissue. The center of the area is of the 
appearance and consistence of baked Indian pudding. The tumor 
mass as a whole is soft, fragile and extremely difficult to handle. 

The tumor is removed from the adjacent normal structures by 
sharp dissection. The heart, aorta, right lung and lower lobe of the 
left lung are easily identified and separated. The growth of the 
tumor has displaced the pulmonary vessels downward and back- 
ward and has greatly lengthened the superior vena cava and innomi- 
nate veins and the innominate, carotid and subclavian arteries. 
The upper lobe of the left lung is so extensively invaded that there 
is merely a narrow margin of the lung tissue on the posterior and 
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superior aspects. The vessels and bronchial branches here disappear 
into a mush of necrotic tumor tissue. 

The superior vena cava is opened longitudinally and is found to 
contain a soft, friable, purple and pink thrombus running its entire 
length, the lower end of the thrombus projecting in the shape of a 
cone for a distance of a few millimeters into the right auricle. The 
thrombus extends for a short distance into the azygos vein and 
into the right innominate vein, runs up the left innominate vein 
as far as its bifurcation and continues up the left internal jugular 
vein as far as it can be reached in the neck. All the veins of the 
superior mediastinum, neck and shoulder regions are enormously 
distended and the tributaries of the subclavians running to the 
scapular and pectoral regions are especially conspicuous. The 
arteries, aside from their displacement, are not remarkable. 

Pericardial Cavity: Contains about 15 cc of clear, yellow fluid. 

Heart: Weight, 255 gm. The organ is small and rather flabby. 
Over the auriculoventricular and interventricular grooves there is 
a small deposit of pale fat. On opening the right auricle a thrombus 
is seen projecting for a short distance into its lumen from the superior 
vena cava as described above. The muscle on section is of a pale 
brown color. The endocardium and valves are not remarkable. 
The ascending portion of the aortic arch and the coronary vessels 
are free from sclerosis. 

Measurements: 

Tricuspid valve, 12.5 cm. 
Pulmonary valve, 7. cm. 

Mitral valve, 10.5 em. 

Aortic valve, 7 cm. 

Left ventricle, 1.3 cm. in thickness. 
Right ventricle, 0.4 cm. in thickness. 

Lungs: The left upper lobe is extensively infiltrated with tumor 
tissue, which has replaced practically all the lung tissue. The lower 
lobe is gray-green in color, somewhat compressed, elastic and 
crepitant throughout oa palpation. On section it is for the most 
part greenish-purple in color and translucent, with a smooth, 
elastic, rather dry surface from which but a small amount of frothy 
fluid can be expressed. The bronchioles are dilated and closely 
packed together. About some of the bronchioles in the outer por- 
tion of the lobe there are small, irregular, raised areas of reddish- 
gray, opaque, rather firm tissue. A few of the bronchial branches 
contain a small amount of mucopurulent secretion. The larger 
bronchi and vessels are not remarkable. The right lung is somewhat 
firmer and more nodular than the left. On section it presents a 
picture similar to that of the left lower lobe, with atelectasis, 
bronchiectases and scattered areas of partly organized broncho- 
pneumonia. In addition it is edematous and congested, particularly 
in the upper lobe. 
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Spleen: Weight, 80 gm. The organ is small and firm. The 
‘apsule is thin and finely wrinkled throughout. On section it pre- 
sents a smooth, fairly firm surface, reddish in color, in which the 
connective-tissue markings are rather prominent. A moderate 
amount of pulp scrapes away on the knife. 

Gastro-intestinal Tract: Negative. 

Pancreas: Negative. 

Liver: Weight, 1590 gm. The organ is of average size and con- 
sistence. On the anterior-superior aspect of the right lobe a dome- 
shaped mass, 1.5 cm. in diameter, protrudes } cm. above the sur- 
rounding surface. It is of fairly firm consistence and appears pale 
gray through the liver capsule. Section through the mass shows a 
round, unencapsulated and infiltrating area of smooth, fairly firm 
tissue, pale gray in color, save at the center, where there are a few 
irregular areas of reddish softening. A similar but somewhat 
smaller nodule occurs in the left lobe, and on section of the liver a 
third mass, the size of a large pea, is found embedded in the liver 
tissue 1.5 em. below the capsule. The cut surface of the liver is 
red-brown in color, and in it the lobularmarkingsstand out distinctly, 
the portal areas being dark red in color. The gall-bladder is thin- 
walled and coniains about 20 ce of dark brown, viscid bile. 

Kidneys: Weight, 350 gm. The organs are somewhat large, the 
consistence being normal. The capsule strips readily, leaving a 
smooth surface. On section the cut surface has a congested appear- 
ance. The markings are distinct, the cortex varying from 0.6 to 
1 cm. in width and the glomeruli showing as red, translucent points. 
The pelves and ureters are not remarkable. 

Adrenals: Negative. 

Bladder: Negative. 

Genital Organs: Negative. 

Aorta: The surface is for the most part smooth, with but a 
few scattered areas of yellowish thickening. There is no calcifica- 
tion. The vessel stretches with considerable elasticity. 

Anatomical Diagnoses: Malignant neoplasm of the mediastinum 
and the upper lobe of the left lung, with metastases to the pleura 
and to the liver. Thrombosis of the superior vena cava, the right 
and left innominate veins, the azygos vein and the left internal 
jugular vein, with establishment of a collateral circulation by the 
veins of the pleura ana the skin of the chest and abdomen. Cachexia. 
Edema of all the tissues above the level of the junction of the second 
rib with the sternum. Bronchopneumonia of the right upper and 
lower and left lower lobes. Atelectasis. Bronchiectasis. Acute 
serofibrinous pleuritis, bilateral. Congestion of the kidneys. Slight 
arteriosclerosis. 

Bacteriology: Heart’s blood: Negative. 

Right lung: Pneumococcus, Type II, and Staphylococcus aureus. 

Left lung: Pneumococcus, Type I. . 
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Right Bronchus: Staphylococcus aureus. 

Left Bronchus: Contaminated. 

Microscopic Examination: Postmortem changes throughout. 

Heart: Negative. 

Lung: Bronchopneumonia, with an exudate of polymorphonu- 
clear leukocytes, a large proportion of endothelial leukocytes and 
small amounts of fibrin. A few diphtheroid organisms. Marked 
edema of the connective-tissue septa, with a small amount of inflam- 
matory exudate. Organizing pleuritis. Two small foci of tumor 
tissue. 


Fig. 4.—Section of tumor in the lung, showing gland-like cavities lined with cuboidal 
epithelium. The stroma is moderate in amount. X 200. 


Tumor I: A rapidly growing epithelial tumor, suggesting origin 
from the bronchial or the alveolar epithelium. The tumor cells are 
arranged in groups suggesting narrow tubes and walls of alveoli. 
They are single-layered and of rather irregular shape, and occur in 
groups bound by a loose edematous stroma with young, large cells. 
The tumor cells are cuboidal or cyliadrical in shape and deep blue 
in color. The nucleus is round or oval with a fine chromatin net- 
work; the cytoplasm consists of fine blue reticulum. Mitotic figures 
occur frequently. Postmortem degeneration is marked. There are 
scattered areas of necrosis. 

Tumor II: Same with a better nuclear stain. 

Tumor III: Same. The alveolar structure is plainer. Mucous 
connective tissue, which in places is infiltrated with lymphocytes. 
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Supertor Vena Cava I: ‘The lumen contains a thrombus, partly 
of tumor tissue, partly of fibroblasts and fibrin. The vessel wall is 
edematous and the surrounding tissue consists of edematous con- 
nective tissue infiltrated with lymphocytes and endothelial leuko- 
cytes, resembling the mucous connective-tissue stroma of the tumor. 

Superior Vena Cava II: Same. Only a few tumor cells in the 
lumen, 

Supertor Vena Cava III: Lumen entirely filled with thrombus. 
Organization of the periphery is fairly well advanced. Areas of 
invading loose connective tissue. 


Fia. 5.—Section of metastasis in the liver. The lining epithelial cells are flatter in 
character, the stroma slighter. x 200. 


Vein: Smaller vessel. Picture same as superior vena cava III. 

Spleen: Small amount of hyalin in the lymph follicles. Con- 
gestion. 

Stomach: Thrombosis of a vein. 

Intestine: Negative. 

Pancreas: Negative. 

Liver: Congestion and edema. A round area of tumor tissue is 
compressing the liver tissue into concentric rings of flattened cells. 
No fibrous capsule about the tumor. The tumor shows a similar 
picture to that described above. 

Kidney: Congestion. 

Adrenal: Dilated veins in medulla. Edema of surrounding con- 
nective tissue with atrophic fat. 
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Aorta: Few small atheromata. 

Bone-marrow: Marked postmortem change. 

Microscopic Diagnoses: Primary carcinoma of the lung with 
extension into the superior vena cava and metastasis to the liver. 
Thrombosis of the superior vena cava. Bronchopneumonia. Pul- 
monary edema. Organizing pleuritis. Congestion and hyalin 
changes in the spleen. Congestion and edema of the liver, kidneys 
and adrenals. Arteriosclerosis. 


Norte.—This is not a “joint article,” but a clinical paper, plus 
a pathological report. The pathologist never saw the clinical 
paper; he is not responsible for the opinions expressed therein, and 
since he never saw the patient during life, any clinical opinions 
must of necessity have been mine, except where noted as being 
O’Hara’s I have therefore retained the expression of “my” 
opinions. H. W. D. 


AN ENDOCRINAL FACTOR IN GENERAL PARESIS. 


By Tuomas K. Davis, M.D., 


ADJUNCT ASSISTANT VISITING PHYSICIAN (NEUROLOGY) BELLEVUE HOSPITAL, 
NEW YORK. 


Ir has for many years puzzled psychiatrists why it is that of the 
great number of persons who are infected with syphilis only a few, 
probably less than 3 per cent of the total number, eventually develop 
general paresis. In seeking an answer to this question it is necessary 
to proceed along two natural lines. The first one is to show, if 
possible, that the difference rests in the spirochete—that there are 
strains of spirochete and that the ultimate development of general 
paresis is a patient depends upon infection with a certain syphilitic 
strain. The second is to seek.out inherent peculiarities of the indi- 
vidual which would cause that individual to develop the paresis. 

It is now generally acknowledged that general paresis follows in 
habitual quasi-constant fashion the syphilis of the benign initial 
type, and recognized that the likelihood of the development of 
general paresis in a case of syphilis is in inverse proportion to the 
occurrence of peripheral ectodermic reaction in the earlier course. 
The individual who after luetic infection does not show strong 
ectodermic lesions is more liable eventually to develop paresis. This 
clinical observation alone does not help to settle the question whether 
a special neurotropic strain of spirochete determines the paresis or 
whether the inherent constitutional condition of the individual deter- 
mines it. The data which I have been able to bring together bear 
out the second phase of the question and show that the endocrinal 
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status of the individual has at least a discernible influence in the 
situation. 

Experimental work has been done by various workers to demon- 
strate that a neurotropic form of spirochete is distinct from a 
so-called dermotropic virus. 

Wile and De Kruif experimented with material obtained from a 
living paretic brain, and this material was injected into rabbits. 
They found that subcultures from the rabbits grew much more 
slowly and much less luxuriously than those cultivated from early 
cutaneous or mucous-membrane syphilides. 

In 1916 Reasoner was able to demonstrate fixed differences in 
various strains of syphilis as studied in the rabbit. Choroiditis and 
choreo-retinitis were observed in rabbitsinoculated with two different 
strains of syphilis, and in one strain whose characteristics were not 
known. Ina series of fourteen other strains obtained from chancres 
and mucus lesions such lesions were not observed. 

Milian, writing in 1920, regards it is established that there are 
different kinds of spirochete, so that the term parasyphilis for tabes 
and general paresis in his estimation is correct. He believes that 
the difference between general syphilis and tabes and general paresis 
is analogous to the difference between typhoid and paratyphoid. 

In the past year Marie and Levaditi have reported extensive 
researches in this field. What they refer to as neurotropic virus 
they obtained from either the blood, brain substance or spinal fluid 
of a case of paresis, and their dermotropic virus was in the begin- 
ning obtained from a chancre. They report differences as regards 
inoculation time in rabbits, type of lesion produced, ability of trans- 
ference from rabbit to monkey and from rabbit to man, and in 
immunology. They conclude that the spirochete of general paresis 
must be considered as a different variety from the spirochete causing 
cutaneous and visceral syphilis. 

Though others have believed that in experimental syphilis differ- 
ences in virulence as well as differences in the period of incubation, 
and in the character of the lesion can arise through difference in 
technic, the weight of evidence is in favor of the existence of strains 
of spirochete. 

Yet even granting that there are strains or types of virus differing 
in evasiveness or predilection for certain tissues the individual 
resistance of the infected person must still be studied as influencing 
the form which a syphilitic infection may take. 

The almost total absence of general paresis among Arab syphilitics 
has long attracted attention. Poret and Sengis point out that not 
even the stress of years of service at the front brought any increase 
in general paresis among the Arab treops. At Algiers, notwith- 
standing the extreme prevalence of syphilis, they encountered but 
one instance of general paresis, and that was of such mild form that 
the Arab officer was able to serve for more than three years at the 


DAVIS: AN ENDOCRINAL FACTOR IN GENERAL PARESIS 427 


front after the onset of the disease. In China and Japan osseous 
syphilis is frequent, but nervous syphilis is rare. It would take one 
into speculative fields to attempt an exact correlation between racial 
and endocrinal factors, as we at present know them, and that 
attempt will not be made here. 

In the New York State Hospital statistics, though the admissions 
to the State Hospital show the sexes to be almost evenly represented 
—for the year ending June 30, 1917, there were 1047 male admissions 
and 1037 female—there is a marked difference in the number of 
admissions for paresis—almost three times as many men as women 
(72 men and 28 women). Since we have no statistics to prove that 
syphilis occurs more frequently in men than in women, the far higher 
occurrence of paresis among men stands without explanation. One 
is led to wonder if the endocrinal condition of men is more favorable 
toward syphilis taking the paretic form than the endocrinal status 
of women. 

Thus peculiarities concerning the occurrence of paresis as regards 
race and sex can be cited, and it is probably true that endocrinal 
factors lie at the base of each. 

Long since struck by the infrequency of associated status lym- 
phaticus and paresis | examined a group of 82 unselected cases of 
general paresis in the Manhattan State Hospital for the purpose of 
finding what percentage of them gave the signs of status lymphaticus 
and, further, to classify them into grades according as their external 
appearance and makeup removed them from the status lymphaticus 
type. 

Status lymphaticus can be safely made a matter of inspection 
alone, for it can be recognized by the slenderness of the long bones, 
by the absence of facial and sterno-pectoral hair and by the presence 
of a feminine type of demarcation of pubic hair. Also the axillary 
and pubo-anal trichosis is reduced in amount. Inthe status lympha- 
ticus individual there is a feminine-like rounding or molding out 
of the contour of the arms and legs. This feature becomes less con- 
spicuous in the individuals of middle life. Though additional signs 
of status lymphaticus are found only on the autopsy table, it is the 
opinion of pathologists that the margin of difference in ratios 
obtained clinically and at autopsy is negligible. I examined the cases 
of paresis by inspection alone and made my classification on the 
points above mentioned. 

Of the 82 individuals I found only 2 outspoken cases of status 
lymphaticus. Fifteen, Group 2, showed a low degree of trichosis, 
not accompanied by the skeletal proportion or other features of the 
true status lymphaticus condition. Twenty-six cases, Group 3, 
were average in trichosis. In the fourth group, made up of 21 cases, 
there was great and more than average trichosis, with the hairy 
development limited to the body areas normally showing hair in 
the males. In yet a fifth group, made up of 18 cases, are found the 
individuals in whom the hairy coat is very excessive, in whom the 
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distribution leaves almost no part of the body free. Thus, out of 
82 cases of paresis only 17 fell below the average in trichosis while 
39 ranged above the average. First, it is clear that there was a low 
occurrence of status lymphaticus among the 82 cases of paresis. 
Among 5652 autopsies in Bellevue Hospital, Symmes has reported 
457 cases of status lymphaticus. This rate pertains to both sexes 
considered together. The rate for men considered alone is higher— 
10 per cent. The occurrence of only 2.43 per cent among male 
paretics is in sharp contrast. The great percentage of the hyper- 
trichotic types among the paresis cases is striking.* 

In Group 3, the average trichosis group, the duration of symp- 
toms from onset to the death of the patient (14 cases dead) averaged 
36.7 months and for Group 2, hypotrichotic, but not status lym- 
phaticus (7 cases dead), the duration of symptoms averaged thirty- 
six months. Neither of the 2 status individuals has died. Regard- 
ing the hypertrichosis groups the average for Group 4 (12 cases dead) 
was 33.5 months and for Group 5 (8 cases dead) twenty-eight 
months. Thus the average duration is appreciably reduced for the 
groups showing hypertrichosis and most reduced for the group 
showing the hypertrichosis in greatest degree. Also, in the hyper- 
trichotic groups (4 and 5) 50 per cent of the cases died in less 
than two years from the onset of the disease, while of Groups 2 and 3 
(average and hypotrichosis) only 29.5 per cent died in less than two 
years. In addition, of these latter two groups 43 per cent lived more 
than three years after the onset while of Groups 4 and 5 (hyper- 
trichotic) only 30 per cent lived more than three years. These per- 
centages in conjunction with the figures previously put down appear 
to indicate that general paresis besides showing a greater incidence 
in individuals with hypertrichosis on the average runs a more rapid 
course in such individuals. 

Regarding the first of these apparent relationships, some will want 
to suggest that status lymphaticus cases and near-status cases 
are inherently less liable to lead a life conducive to infection with 
syphilis, and that this would be an all-important factor in preventing 
that type of individual from appearing later in the same proportion 
among paretic cases. No such explanation, however, explains the 
data bearing on the second phase—namely, that the course of the 
paresis is hastened. It was impossible to tabulate the antiluetic 
treatment which these cases had had during their period of luetic 
infection. They were not under treatment once they had progressed 
to the point of commitment into the State Hospital. They were, as 
before stated, unselected cases, and it was thought possible to con- 
sider the previous antiluetic treatment as a common factor in them, 
probably, if known, surprisingly of an average all told. 


* In addition it has been possible to correlate the groups with the duration of the 
disease in a portion of the series. A majority of the clinical examinations were 
made over a year ago, and recently it was possible to record the length of the disease 
in a series which had died. 
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Symmers mentions the almost constant occurrence of hypoplasia 
of the suprarenal cortex in subjects of status lymphaticus. Apert 
has elaborated his observations regarding the clinical manifestations 
of suprarenal hyperplasia according to the age of the individual, 
and believes that for all ages hypertrichosis is a symptom of supra- 
renal hyperplasia. These references, with numerous others which 
could be added, show that observations to date connect hypertrichosis 
with hyperplastic suprarenal functioning. Trichosis in an individual 
becomes a measure of suprarenal valence and excessive hyper- 
trichosis probably marks the type with the strongest suprarenal 
chemistry. This, applied to the figures which I have previously 
given, suggests that heightened suprarenal functioning in the indi- 
vidual is one factor to influence the syphilitic infection in him to 
assume the special general paretic type and to hasten the course 
once it is started. 

Briefly the conclusions are: (1) The endocrinal status of the indi- 
vidual has a discernible influence in determining whether, once 
infected with syphilis, he is likely to develop paresis; (2) status 
lymphaticus is rare among male cases of paresis and is seen less fre- 
quently among paretics than among autopsied hospital male cases; 
(3) individuals who have low suprarenal functioning appear to 
develop paresis less frequently than strong suprarenal individuals; 
(4) the course of general paresis on the average varies in rapidity 
directly with the suprarenal strength of the individual. 

Discussion. ‘hese observations lead me to believe that an esti- 
mation of the suprarenal status of an individual at the outset of 
general paresis can become not alone an index of the probable course 
of the disease, but also an index of the individual’s probable response 
to treatment—that the weak suprarenal type can be held in check 
by medication in a manner quite impossible with his opposite in 
type. Once we accept this observation one’s approach in the treat- 
ment of paretic cases would be to change by some means the chem- 
istry of the individual in order to pervert any existent suprarenal 
predominence. This effort would be an adjunct to the usual anti- 
luetic treatment and in no sense a substitute for it. Although 
methods to alter suprarenal predominance are not known with 
scientific accuracy at the present time, certain lines of endocrinal 
therapy suggest themselves and may prove successful. This phase 
of the question needs long clinical observation, and must be held for 
later reporting.* 

* Symmers states that status lymphaticus was found six times more frequently 
in men than in women. In one series of 249 cases of status lymphaticus, 212 were 
men and 37 women. On the same proportion, of the 457 cases discovered in the 
larger series 392 were men and 65 women. The sex of the 5676 cases autopsied is 
not recored in Symmers’s article or ascertainable with an absolute exactitude. 
However, as in Bellevue Hospital 67 per cent of the autopsies are on males, it is 
fair to estimate that 3787 were men and 1865 women. Two hundred protocols of 
autopsies in 1908, 100 in 1910 and 200 in 1914 were reviewed in order to arrive at 


the average percentage 67 per cent. Therefore, out of 3787 autopsies of men, 392 
cases of status lymphaticus were found, an occurrence of 10.35 per cent. 
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CHRONIC LYMPHATIC LEUKEMIA ASSOCIATED WITH EXTEN- 
SIVE AMYLOIDITIS, ADVANCED NEPHRITIS AND 
ORAL SEPSIS. 


By Ernest 8S. pu Bray, A.B., M.D., 


SAN FRANCISCO, CALIF, 


(From the Departments of Medicine and Pathology of the University of California 
Medical School.) 


Tue following case is of particular interest, because it exemplifies 
one of the more unusual conditions which occasionally are associated 
with leukemia—namely, amyloid infiltration of the viscera in 
conjunction with an advanced nephritis. The patient was admitted 
to the medical service of Dr. Leroy H. Briggs at the San Francisco 
City and County Hospital, and I am indebted to Dr. Briggs for the 
following clinical history. 

Case History. ‘The patient was a married woman, aged forty- 
eight years, of American birth, who entered the hospital in April, 
1920, complaining of chronic bronchitis. The family history and 
the past history were unimportant. The present illness dated 
from 1917, when she was treated at the Lane Hospital for leukemia. 
The following data, covering a period from November, 1917 to July, 
1918, were obtained from the records of the Lane Hospital. The 
first recorded blood examination was made in the out-patient depart- 
ment on November 6, 1917: 

Hemoglobin, 55 per cent. Red blood cells, 2,230,000. White 
blood cells, 10,000. 

Differential count: Polymorphonuclear neutrophils, 34 per cent. ; 
large mononuclears, 5 per cent; small mononuclears, 5 per cent; 
polymorphonuclear eosinophils, 1 per cent; polymorphonuclear 
basophils, 1 per cent; myelocytes, 3 per cent. One normoblast was 
present. 
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On entrance to the Lane Hospital in December, 1917, the out- 
standing findings were as follows: The patient was very pale; there 
was a loud blowing systolic murmur heard all over the precordium, 
although there were no palpable peripheral lymph nodes; the spleen 
was definitely enlarged and hard, extending well below the costa! 
margin on the left to within 1 cm. of the umbilicus. The urine 
showed a large quantity of albumin and some hyaline casts. The 
phthalein test for renal function showed an output of 35 per cent of 
the dye in two hours. There was no Bence-Jones proteinuria. The 
subsequent findings and procedures in the Lane Hospital were as 
follows: 

December 5, 1917. Blood examination: Hemoglobin, 50 per 
cent; red blood cells, 1,885,000; white blood cells, 25,300. 

The differential count showed 71.5 per cent of lymphocytes with 
3.5 per cent of myelocytes. 

Between December 14 and June 1 the patient was given thirty- 
five roentgen-ray treatments over the spleen. 

February 12, 1918. Blood examination: Hemoglobin, 55 per 
cent; red blood cells, 3,170,000; white blood cells, 38,000. 

The differential count showed 80 per cent lymphocytes with 3.5 
per cent myelocytes. The Wassermann reaction in the blood serum 
was negative. The stool examination and the gastric analysis 
showed nothing pathological. 

July 29, 1918. Blood examination: Hemoglobin, 60 per cent; 
red blood cells, 3,810,000; white blood cells, 15,000. 

The differential count showed 50 per cent lymphocytes and no 
myelocytes. The patient was discharged shortly after the last blood 
examination and appeared subjectively much improved. The 
discharge diagnosis was chronic lymphatic leukemia and mitral 
insufficiency. 

Between this time and her admission to the San Francisco City 
and County Hospital in April, 1920, she appears to have been in at 
least fair health. On her admission to the last-named institution 
her chief complaint was chronic bronchitis. On physical examina- 
tion the following essential points were noted: 

The patient is a middle-aged woman with marked pallor of the 
skin and mucous membranes. There are a few purpuric spots over 
the forearms. There is extreme dental caries and pyorrhea alveo- 
laris. The heart is not enlarged. There is a loud, blowing, systolic 
murmur over the precordium, maximal at the apex. The periph- 
eral vessels are not palpable. The blood-pressure is 130 systolic 
over 45 (7) diastolic. The spleen is large, firm and found well below 
the left costal margin almost to the umbilicus. The liver is not 
palpable. The urine examination shows a urine of low specific 
gravity, 1.005. No sugar or Bence-Jones proteinuria are found. 
Albumin is present in large quantities and many finely granular 
and hyaline casts. The phthalein test for kidney function shows 
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almost complete suppression of the dye in the usual two-hour period 
—there is less than 5 per cent recovered. The urine collected at 
two-hour intervals during the day and over the whole nocturnal 
period after the manner of the Mosenthal renal test diet plan for 
the estimation of the renal function showed a definite fixation of the 
specific gravity at 1.005 in all the specimens in conjunction with 
nocturnal polyuria. 

Blood examination: Hemoglobin, 20 per cent; red blood cells, 
2,024,000; white blood cells, 15,000. 

The differential count showed: Polymorphonuclears, 20 per 
cent; large mononuclears, 6 per cent; small mononuclears, 71.6 
per cent; polymorphonuclear basophils, 14 per cent; polymor- 
phonuclear eosinophils, 0; neutrophilic myelocytes, 1.6 per cent. 

The blood platelets appeared decreased in number and no normo- 
blasts were seen. There was no poikilocytosis or anisocytosis. 
During her subsequent course in the hospital the blood picture 
remained essentially the same as the above outlined count, except 
for a terminal myelocytic increase to 8 per cent. 

On account of the extreme oral sepsis an attempt was made to 
have the mouth cleaned up by the removal of carious teeth. Fol- 
lowing the dental extractions, severe bleeding ensued, which con- 
tinued for several weeks immediately prior to the patient’s death 
on November 5, 1920. 

The salient features of the gross pathology, as revealed by the 
necropsy performed by Dr. W. A. Perkins, were as follows: 

There was a moderate amount of subcutaneous tissue present 
which was hyperchromatic in color. The heart was slightly enlarged 
with a normal appearing myocardium. The spleen was con- 
siderably enlarged and weighed 250 gm. The capsule was markedly 
thickened and the surface was smooth and glistening. On section 
the spleen was found to be firm in consistence and the pulp did not 
scrape off readily. The liver was not enlarged and showed nothing 
remarkable on cut section, except that it was pale in color and had a 
greasy, lardaceous appearance. The kidneys were of equal size, 
not enlarged, and they presented the same greasy appearance as the 
cut surface of the liver. The kidney capsules stripped readily and 
there was no increase of pelvic fat. On section the renal cortex 
of both kidneys was found to be contracted. The glomeruli were 
visible as definite white points. On frozen section the glomeruli 
appeared as homogeneous, solidly acid-staining balls, whereas the 
renal arteries were encircled by homogeneous, acid-staining material. 
The bone-marrow obtained from the femur was of a brownish-red 
color and appeared distinctly increased in amount. The iodine 
reaction for amyloid was definitely obtained on sections of tissue 
from the liver, spleen, kidneys and adrenals. 

The microscopical study of the tissues confirmed the impression 
that we were dealing with an extensive amyloidosis of the viscera, 
and briefly added the following facts: 
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In the liver the intermediary zone was occupied by an almost 
complete replacement of the liver cells by a homogeneous staining, 
structureless material. The spleen showed areas of infiltration of 
mononuclear cells in great numbers. The Malpighian bodies were 
less infiltrated with the amyloid than the surrounding structures. 
The kidneys presented a striking microscopical picture, revealing the 
lesions of an advanced, diffuse, chronic nephritis in association with 
an extensive amyloid infiltration. The glomeruli were very promi- 
nent and appeared as solidly, acid-staining balls. In many places 
glomerular adhesions to Bowman’s capsule could be made out. 
The other renal vessels were also involved in the amyloid process 
and showed a definite replacement of their muscular coat with the 
waxy, homogeneous, acellular material. The adrenals also pre- 
sented in an exquisite manner the same amyloid infiltration as noted 
in the foregoing organs. Another prominent feature of the micro- 
scopical study was the presence in all the viscera of clumps of 
small round mononuclear cells deep in the tissues and usually 
surrounding the capillaries. The bone-marrow was clearly hyper- 
plastic and the mononuclear elements definitely dominate the 
cellular picture. 

Comment. The above case gives rise to several interesting 
questions which cannot be wholly explained or answered. In the 
first place, is there any relationship between the leukemia and the 
amyloidosis? QOsler' mentions the fact that leukemia is one of the 
less usual disease conditions in which amyloid infiltration of the 
viscera is occasionally encountered. Ordway and Gorham,” in their 
recent excellent discussion of the leukemias in Oxford Medicine, do 
not mention amyloidosis as even an occasional pathological finding 
in leukemia. Amyloidosis is established as associated with chronic 
suppuration, and consequently is found in tuberculosis, particularly 
tuberculous osteomyelitis; empyemas of long standing and syphilis. 
Among the other less common conditions in which it occurs are 
malarial cachexia, lead-poisoning, carcinoma and leukemia. 

Experimentally amyloidosis has been produced in various ways. 
One of the most successful recent researches is that of Bailey,’ 
who produced visceral amyloidosis in rabbits by the injection of 
cultures of the living colon bacillus over long periods. Hirose,‘ ® 
working in Welch’s laboratory on a similar problem, failed to pro- 
duce amyloid disease artificially in goats, dogs and rabbits by using 


1 Principles and Practice of Medicine, 1912, 8th ed., p. 711. 

2 Oxford Medicine, Christian and Mackenzie, 1920, 2, 681. 

3 The Production of Amyloid Disease and Chronic Nephritis in Rabbits by 
Repeated Intravenous Injections of Living Colon Bacilli, Jour. Exp. Med., 1916, 23, 
773. 

4 Experiments in the Artificial Production of Amyloid, Johns Hopkins Hosp. Bull., 
February, 1918, 29, 40. 

5 The Blood-pressure in Amyloid Kidney Disease, Johns Hopkins Hosp. Bull., 
August, 1918, 29, 191. 
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subcutaneous injections of cultures of Staphylococcus aureus and 
turpentine. He concluded, “That the artificial production of 
amyloid is very difficult and inconstant, even when methods are 
employed which have sometimes been successful.” The same 
investigator points out from a study.of 59 cases of amyloid kidney 
disease collected from the pathological records of Johns Hopkins 
and the Bay View Hospitals of Baltimore that in every case 
studied there was a trace of nephritis with degenerative changes 
in the renal epithelium of the tubules and scarring of the more 
affected areas. He believes, although he could not prove it, that 
the amyloid infiltration itself plays little part as a causative factor 
in the associated nephritis, and he is inclined to think that the 
factor which caused the presence of the amyloid is also capable of 
producing the changes in the kidney substance—in other words, the 
nephritis. In view of this, those who are adherents of the infectious 
hypothesis for the etiology of leukemia may find a common explana- 
tion of the two conditions in the above case. Furthermore, Hirose 
made some interesting observations in regard to the blood-pressure 
in a certain number of the cases he studied. In 15 cases of 
definite kidney disease in which blood-pressure determinations had 
been made it was found to be normal or below normal. 

A second point for consideration is, what if any relationship 
existed between the marked oral sepsis which was present over a 
long period, the amyloidosis, the leukemia with splenomegaly but 
without generalized lymphatic enlargement, and the advanced 
nephritis? In a cursory review of the literature | have found no 
reference to oral sepsis in relation to amyloidosis—obviously our 
case throws no light on this point. In regard to oral sepsis in 
association with blood diseases such as anemias, including both the 
primary and the secondary types, numerous writers have empha- 
sized a frequent clinical concomitance. If any fundamental rela- 
tionship does exist with the anemias, would it be unreasonable to 
think that some such relationship might also be present with 
leukemias? 

The inference of a causative connection between oral sepsis and 
chronic nephritis has been extensively alluded to in the recent 
medical writing, and will only be mentioned here. 

In conclusion the question may be raised by the above case as to 
whether we are dealing with a true lymphatic leukemia or merely 
an extreme grade of lymphocytosis in the presence of a chronic 
infection. Cabot® called attention to three groups of cases in which 
the diagnosis between lymphatic leukemia and the simple lym- 
phocytosis may be in doubt—namely, in pneumonia; following 
wound sepsis; and finally subsequent to tonsillitis which was accom- 
panied by a general lymphoid enlargement. In all of these condi- 


® Modern Medicine, Osler and McCrae, 1913, 4, 676, 
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tions he has seen a lymphocytosis of such an extreme grade that a 
true lymphatic leukemia was difficult to exclude. Quite recently 
Sprunt and Evans’ have also called attention to another group of 
cases occurring in young adults in which there is found a mononuclear 
leukocytosis accompanying an acute infection. They point out 
that this type of case may be difficult to distinguish at times from the 
onset of an acute leukemic state or of an early Hodgkin’s disease. 
It accompanied upper respiratory infections, and _ particularly 
tonsillitis, and in 4 of their 6 cases it was associated with a 
moderate grade of general glandular enlargement. The blood pic- 
ture showed a slight increase in the cells of the large mononuclear- 
transitional group and the presence of many pathological lymphoid 
forms. All of these cases went to complete recovery, with the 
return of the differential formula to normal limits. 

Obviously, our case cannot be classed with these last-mentioned 
groups of Cabot and Sprunt and Evans. The only clinical point 
against the diagnosis of chronic lymphatic leukemia was the per- 
sistent absence of general glandular enlargement. The long clinical 
course of our case, extending as it did over a period of three years, 
the constant presence of splenomegaly and the study of the necropsy 
material, with special reference to the bone-marrow, left little doubt 
that the case was primarily a true instance of chronic lymphatic 
leukemia with the rather unusual association of extensive amyloido- 
sis and advanced nephritis. 


7 Mononuclear Leukocytosis in Reaction to Acute Infections Infectious 
Mononucleosis’’), Johns Hopkins Hosp. Bull., 1920, 31, 410. 
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BACTERIOLOGY, GENERAL, PATHOLOGICAL, INTESTINAL. By ARTHUR 
I. Kenpa, B.S., Pu.D., Dr. P. H., Professor of Bacteriology 
Northwestern University Medical School. Second edition. Pp. 
680; illustrated with 99 engravings and 8 plates. Philadelphia 
and New York: Lea & Febiger, 1921. 


THE many advances in bacteriology during the four years that 
have elapsed since the appearance of the first edition of this work 
have been carefully considered in this revised second edition. The 
chapter on anaérobic bacteria is especially noteworthy, with a well 
balanced presentation of the various anaérobes found by Weinberg 
and by Bullock, Henry, McIntosh and others of the British Medical 
Research Committee to be of such great importance in war wounds. 
A proper conservatism is maintained in regard to the etiology of 
influenza, typhus, trench fever and similar acute infections, which 
with extensive references and the author’s suggestive style offer the 
reader very satisfactory and stimulating presentation. One regrets 
the omission of consideration of Dreyer’s and others work on the 
quantitative agglutination of the typhoid group and in other places 
of more specifically detailed technic to guide the student reader. 
The form of the book, type, illustrations and index are pleasing, 
though, as is so often the case, one looks in vain for a list of illustra- 
tions. E. B. K. 


JRINARY ANALYSIS AND DIAGNOSIS BY MIcROSCOPICAL AND CHEM- 

Examination. By Louis Herrzmann, M.D. Fourth 
edition. Pp. 362; 131 illustrations. New York: Wm. Wood 
and Company, 1921. 


THE statement of the author of this book that he “makes no 
claims for completeness” in the 73 pages of the first part, which is 
devoted to the chemical examination, gives perhaps a sufficient 
indication to the prospective reader as to what he may expect 
therein. “As in the previous editions, the greatest stress has been 
laid upon the microscopic examination,” which occupies 234 of the 
340 pages of text. While it is undoubtedly true that microscopic 
examination of the urine should be carried out more carefully than 
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is generally done and that much can be learned from the higher 
powers of the microscope, the reviewer does not agree that “low 
magnifying powers . . . are decidedly useless” or that the micro- 
scope is preferable to other urological diagnostic methods as frequently 
as the author contends. Also, while there can be no question as to 
the value of many iHustrations in a work of this kind, the dia- 
grammatic quality of those here offered detracts greatly from their 
value to the urinalysist. Not only are many of the constituents 
unrecognizable without the identifying initials at the side, but also 
their stereotyped arrangement gives an unnatural bizarre effect 
recalling the advertising charts of enterprising manufacturers. The 
careful thought devoted to the details of microscopic examination, 
however, offers many valuable observations. EK. B. K. 


A Text-Book oF Mipwirery. By Keparnatu Das, C.1.E., M.D., 
Professor of Midwifery and Gynecology, Carmichael Medical 
College. Pp. 477; 288 illustrations. Calcutta and Simla: 
Thacker Spink & Co., 1921. 


Tus manual of midwifery is an abridgement of the larger hand- 
book of Obstetrics, by the same author, which the reviewer had the 
pleasure of looking over some years ago. This smaller volume is 
offered to present the essentials of obstetrics to the Hindu students 
for whom it is intended. The outline of the text follows that of the 
previous volume, while in the condensation of the subject all note- 
worthy advances in obstetrics have been noticed. 

But few criticisms may be offered. The subject of pituitrin is 
rather loosely handled, and while funnel-shaped pelves are described 
no mention of outlet measurements is found in pelvimetry. On the 
whole the book is a very good manual of the subject, concise, definite 
and up to date. 


Heart DiskasE AND PREGNANCY. By Str JAMES MACKENZIE, 
M.D., LL.D., F.R.S., F.R.C.P.1., Hon. Consulting Physician 
to His Majesty The King in Scotland, Director of the Institute 
for Clinical Research, St. Andrews. Pp. 132; 21 illustrations. 
London: Henry Frowde, Hodder and Stoughton, 1921. 


IN reading this book one is immediately impressed by the clarity 
and conciseness of the subject-matter, by the manner in which car- 
diac physiology is so simply yet thoroughly presented, and by the 
note of optimism in regard to the possibilities of reproduction in 
women suffering from heart disease. 
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The first part of the book discusses the normal changes in the 
circulation during pregnancy, labor and the puerperium, and the 
changes in the diseased heart during pregnancy. Then follows a 
description of heart physiology and heart disease in a general sense. 
After this come chapters on the lesions of the valves and on abnormal 
mechanisms of the heart’s action, in which the complicating presence 
of pregnancy is taken up for discussion in an engaging personal 
manner, with usually an illustrative case, and with a short final 
summary to each chapter. The closing sections are on the manage- 
ment of cases of pregnancy associatéd with heart disease, and a 
final general summary, an excellent epitome of the subject. 

Undoubtedly a study of this book, presenting, as it does, the latest 
word in cardiology, will assist the obstetrician in understanding 
more fully and treating with greater success heart disease during 
pregnancy. P. F. W. 


OBSTETRICS AND GYNECOLOGY. Edited by S. FarrBarrn, 
M.A., B.M., B.Cu., F.R.C.P., F.R.C.S., Obstetric Physician, 
St. Thomas’s Hospital. Pp. 950; 175 illustrations. London: 
Henry Frowde, Hodder and Stoughton, 1921. 


APPRECIATING that reproduction, diseases of women and other 
medical and social aspects of woman’s life are intimately inter- 
mingled, and with the conviction that such problems should be 
studied and taught under one head as they are met in practice, the 
editor has assembled these kindred topics in one volume. To this 
end the assistance of fifty-eight contributing authors, including five 
women, has been called upon to produce an unusually comprehen- 
sive, virtually encyclopedic, consideration of the reproductive 
system in woman and its correlated organs. 

The volume is larger than most text-books, slightly difficult to 
handle from its bulkiness, and although the pages are double- 
columned the print is easily readable. The illustrations, while 
relatively few, have been well chosen. The subject-matter is divided 
in seven parts, composed of 109 sections or chapters. In order are 
discussed the female reproductive organs, normal and abnormal 
reproduction, the infant, diseases of women, public health, social 
and medicolegal problems and operative and other therapeutic 
procedures. It is interesting to note that puerperal infections are 
not discussed under the abnormal puerperium, but later as a gyne- 
cologic topic. The classification of morbid conditions in diseases of 
women follows a pathological rather than an anatomical basis. With 
so many authors some repetition has been unavoidable, but the 
difference in viewpoint is of value to the reader. The most marked 
example of reduplication is in the sections on the relief of pain in 
labor, and amnesic narcosis (twilight sleep). 
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It is difficult to single out any special part or section for com- 
mendation among so many excellent contributions. The modern 
trend of affairs is sufficient reason for the inclusion of the interesting 
chapters dealing with communal, social and legal aspects of woman’s 
reproductive life. The volume is a splendid work of reference on 
obstetrics, gynecology and closely allied subjects, and reflects great 
credit on the editor and his large and very able staff of associates. 


COLLECTED STUDIES OF THE BUREAU OF LABORATORIES OF THE 
City or New York. Dr. Witiram H. Park, Director. Vol. 
IX, 1916-1919. Pp. 491. Published by the Department of 
Health of New York, 1921. 


Tue 58 articles comprising this volume (the first to appear since 
1915) represent the investigations conducted under Dr. Park’s 
direction between 1916 and 1919 by Krumwiede, Tingler, Hess, 
Pratt and other well known investigators in the New York Depart- 
ment of Health Laboratories. Although unfortunate that it could 
not either have been made to include more recent work or else have 
appeared earlier, it is like most collections of this kind an extremely 
useful reference book for workers in the same fields. The table of 
contents is classified into: (1) Applied Therapy and Preventive 
Medicine; (2) Bacteriology; (3) Chemistry; (4) Diagnosis; (5) 
Etiology; (6) Immunity; (7) Sanitation; (8) Physiology; (9) Serology. 

E. B. K. 


Tue Heart: anp New Views. By H. L. Fuint, M.D., Late 
Captain R.A.M.C., Cardiological Center for the Northern Com- 
mand. Pp. 177. New York: Paul B. Hoeber. 


Tuis little book is divided into two parts. The first is entitled 
“The Heart in Antiquity” and contains a brief account of views 
regarding the heart and its diseases from earliest Sumerian times 
to the latter part of the nineteenth century. The second is headed 
“The Development of Instruments and Instrumental Methods.” 
For the most part the discussion is concerned with the polygraph, 
the electrocardiograph and the arrhythmias. A brief historical sum- 
mary of the development of knowledge concerning the functions 
of heart muscle is included. A few pages only are devoted to the 
interpretation of physical signs, the diagnosis of heart disease, 
heart failure and treatment. 

The book contains much of interest and value for the student or 
practitioner who wishes to acquaint himself with the great names 
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and the great achievements in the history of cardiology. The 
account of the work of Harvey and his predecessors is particularly 
well done. One could wish that not so much had been said con- 
cerning the abnormal cardiac rhythms and more about the influence 
of scientific progress in increasing the effectiveness of ordinary 
clinical methods in diagnosis, prognosis and treatment. 


STuDIES IN DericieENcy DisEAsE. Ropert McCarrison, M.D., 
D.Sc., Hon. LL.D. Fellow of the Royal College of Physicians, 
London; Laureat de l’Académie de Médecine, Paris; Honorary 
Surgeon to the Viceroy of India; Lieutenant-Colonel, Indian 
Medical Service. Pp. 270; 82 illustrations. London: Henry 
Frowde and Hodder and Stoughton, 1921. 


TUCKED away in the heart of the Himalaya Mountains twenty 
days’ ride from the nearest railroad station, four days’ ride from the 
nearest white person excepting the three white companions he had 
with him, McCarrison, in the face of these obvious difficulties, has 
been able to carry out a splendid piece of scientific research work. 
When one thinks of the many obstacles that had to be met in the 
nine years of intensive study that this work represents one would 
not be surprised if it lacked certain details, was incomplete, or was 
not sufficiently well worked out, but in going over the text one is 
surprised at the very great completeness of the work and the minute- 
ness with which the studies are conducted from every point of view. 
McCarrison has studied the effect of deficiency in food on different 
types of animals, notably the pigeon and the monkey. He has 
deprived large numbers of them of the various vitamines and then 
he has studied not only the effect this has had, in a general way, on 
the animals but he has also studied very carefully and closely the 
gross morbid and microscopical pathology of the various organs of 
these animals. It is this phase of his work which is particularly 
interesting. He shows, for example, that there takes place an 
enlargement of the adrenal gland as the result of any type of food 
deficiency, whereas the other endocrine structures tend to atrophy. 
He shows by very careful weighing of the different endocrine organs 
just how great is the change in size of these organs on deficient diets 
and shows microscopically also the changes that take place. The 
same plan is followed with the gastro-intestinal tract and with the 
heart and blood-vascular system, as well as the nervous system. 
In addition to his experimental work McCarrison in the fourth part 
of his book deals with the practical application of his deficiency 
disease studies which he has made experimentally. In addition to 
the usual diseases which we classify as deficiency diseases: pellagra, 
beriberi, and so on probably the most interesting observation that 
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he has to make in connection with the practicability of his studies 
is the frequency with which deficiencies in the diet can produce 
gastro-intestinal disorders. This is certainly throwing a new light 
on some of these vague conditions of the alimentary tract with 
which we have to deal with in our ordinary civilized life, and which 
we have not been wont to consider the result of improper diet. 

Dr. McCarrison’s book is extremely interesting and very well 
written and will amply repay those who read it. It is not merely 
a dry recitation of a sertes of experiments but it is a vivid presenta- 
tion of a large series of absorbing experiments which should appeal 
to medical men. J. H: M., om. 


THE SPLEEN AND SOME OF ITs DisEAsEs. By Sir BERKELE) 
Moyninan. Pp. 129; 13 illustrations. Philadelphia: W. B. 
Saunders Company, 1921. 


Sirk BERKELEY Moyniian, in 1920, delivered the Bradshaw Lecture 
of the Royal College of Surgeons of England, choosing as the subject 
of his address the surgery of the spleen and the diseases associated 
with a disordered spleen. He has now published this lecture as a 
small volume of 129 pages. The book represents a correlation of 
the surgery of this organ, as would be expected, with a discussion 
of the diseases which are associated with changes in the spleen. The 
volume can in no way be called a monograph, it is not sufficiently 
complete to warrant such a term, nor does the author apparent 
wish it to be considered as such, as the title of the book indicates 
in speaking of some of the diseases of the spleen. It can be recom- 
mended, therefore, as an interesting summary of our knowledge in 
part of some diseases presenting splenic pathology such as pernicious 
anemia, leukemia, Banti’s disease, hemolytic jaundice, and other 
less important diseases. The book will be of value to those who are 
interested in diseases of the spleen but it cannot be considered as a 
reference book for those who are interested in the more abstruse 
and deeper problems of splenic diseases and the functions of the 
spleen. J. H. M., Jr. 


ORTHOPEDIC SURGERY OF INJURIES. By Various AutTHoRs. 
Edited by Sir Ropert Jones, K.B.E., C.B., Director 
of Orthopedics, St. Thomas’s Hospital; Consulting Orthopedic 
Surgeon, Royal Infirmary, Liverpool; Hon. Adviser to the Min- 
istry of Pensions (Orthopedic Surgery). Pp. 1231; 474 illustra- 
tions. London: Oxford University Press, 1921. 


THE advance of orthopedic surgery during the past war has been 
enormous, and it is, perhaps, the outstanding feature in surgical 
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science. In these two large volumes Sir Robert Jones and a group 
of leading American and British orthopedic surgeons have contrib- 
uted a vast amount of information based upon experiences in the 
treatment of war injuries. The thirty-nine chapters are contributed 
by thirty-six authors, three of whom are Americans, thirty-two 
British and one Portuguese, ex-King Manuel of Portugal. The first 
volume opens with a foreword by Sir Thomas H. Goodwin. Follow- 
ing this is a preface by Sir Robert Jones, who defines the principles 
of orthopedic surgery and traces the development of the great 
orthopedic centers of England and Scotland. A notable biographical 
sketch of Hugh Owen Thomas is contributed by Dr. Arthur Keith. 
He delineates the impress of this great Liverpool surgeon upon 
modern orthopedic thought and practice. The chapters on the 
Prevention of Deformities, by Gray, and the Principles of Ortho- 
pedic Surgery as They Apply to the Military Need, by Goldthwait, 
should be of particular interest to the military surgeon. Trethowan’s 
chapter on Simple Fractures of the Upper and Lower Limbs is excel- 
lent, but one notes the absence of a single illustration. Splinting 
of War Fractures, by Carlisle, is well illustrated and the Thomas 
splints and their uses are described. Hey Groves contributes an 
interesting and well illustrated chapter on Ununited Fractures. 
Sir Robert Jones’s contributions are three chapters, Malunion of 
the Femur, Ankylosis and Stiff Joints, Flail Joints and their Treat- 
ment. These are written in Jones’s characteristic vein, practical 
and to the point. In discussing arthroplasties, reference is made to 
the use of Horsley’s wax, the composition of which he does not 
mention. We should like to know more about it. In the chapter 
on Chronic Osteomyelitis, by Elmslie, Bipp is recommended, a 
preparation which has not been so popular in this country as in 
England. Chapters on The Knee-joint, by 5. Alwyn Smith, Dis- 
turbance of the Lumbar Spine and Pelvic Girdle, by F. C. Kidner, 
Orthopedic Surgery of the Hand and Wrist, Walter I. Baldwin, 
Treatment of Disabilities of Joints of the Upper Extremity above the 
Wrist, Naughton Dunn, The Ankle-joint and the Foot, David 
McCrae Aitken, Amputations, Elmslie, and The Organization and 
Equipment of Centers for the Limbless are other articles incorpor- 
ated. In this volume one notes the absence of references to the 
contributions of Willems, the great Belgian surgeon, who has revolu- 
tionized our knowledge of the treatment of acute septic joint infec- 
tions. 

Volume II. Over 400 pages of this volume are devoted to the 
peripheral spinal nerves and their injuries. In the vast field of war 
surgery no section has claimed so many observers or proved so 
fascinating and instructive as that which deals with injuries to the 
peripheral nerves. Beginning with a comprehensive description of 
the anatomy of the peripheral nerves by Patterson, illustrated by 
diagrams and photographs, a splendid chapter on Diagnosis of Periph- 
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eral Nerve Injuries, by Stewart and Bristow, follows. The chap- 
ter on Operative Treatment, by Sir Harold Stiles, is beautifully 
illustrated in color, and is one of the most complete articles on the 
subject. Written by a master, it stands out as a distinct feature of 
this volume. As a guide to the surgeon who contemplates operating 
on peripheral nerves, this chapter should be of great practical value. 
A chapter by Bristow on The After-treatment of Peripheral Nerve 
Injuries considers splintage, heat, electrical stimulation, massage, 
remedial exercises and reéducation. Two chapters on End Results 
of Nerve Injuries, with statistics based upon a large number of cases, 
follows. They are exceedingly instructive, but they should be con- 
densed, as there is a great deal of repetition. Other chapters in this 
volume are Transplantation of Tendons in Irreparable Nerve 
Injuries, Injuries to the Head and Spine, Functional and Reflex 
Movements in Their Relation to Orthopedic Surgery, Muscular 
Movements and Nerve Lesions, Splints and Plaster, Plain Metal 
Splints, Electricity, Massage, Gymnastic Exercises, Hydrotherapy, 
Roentgen Ray, Curative Workshops, The Organization and Admin- 
istration of a Military Orthopedic Hospital. Although dealing with 
problems affecting war injuries, the application of principles to 
industrial traumata makes them of extreme value to the neurologist, 
the general surgeon and the orthopedic surgeon. These books are 
comprehensive in their scope, written in a clear style, and undoubt- 
edly stand out as a great contribution to the surgical literature of 
the Great War, and while there is much valuable information con- 
tained in this work, it could be profitably condensed. 
M. B.C. 


Mopern [Taian SurGERY. By Paota De Veccut, M.D., Corre- 
sponding Member of the Royal Academy of Medicine, Turin. 
Pp. 250; 15 illustrations. New York: Paul B. Hoeber, 1921. 


To Italy, Americans have traveled to see art and ruins but never 
to visit their hospitals or to learn from the Italian medical teachers. 
The achievements of Italy in Medicine and Surgery during the last 
war have been so great that the world can no longer fail to recognize 
them. Mikulicez, Sauerbruch, Morelli, Bassini, Pizzoli, Cadivilla, 
Porro, Girrdano, Durante, Ceci and a host of others have blazoned 
their names on the tablets of fame. America has a large industrious 
and intelligent Italian population. Indeed, New York City alone 
contains a larger Italian city than any to be found within the borders 
of the Kingdom of Italy itself. 

For economic, scientific and artistic reasons it is desirable to 
promote a closer relationship. It is with this hope in view that the 
author, who has spent his entire professional life in America has 
written this volume. It is not a scientific review by any means, but 


444 REVIEWS 


is a brief recital of what has been done. In Italy in the last fifty 
years enormous strides have been taken and now the nation can 
look with much pride on its present up-to-date scientific institu- 
tions and profession. 

A brief account of modern Italian surgery, of the men who are 
distinguished of the institutions and the surroundings is presented 
especially for the purpose of bringing together the physicians and 
surgeons of Italy and America. 

Aside from the purely scientific contribution the book makes very 
pleasant, interesting and instructive reading from the standpoint 
of general information. E. L. E. 


SURGICAL CLINICS OF NortH AMERICA. Mayo Clinic No., Vol. I, 
No. 5, October, 1921. W. B. Saunders Company, Philadelphia. 


THe character and worth of the work produced and reported by 
the members of the Mayo Clinic needs no introduction or recom- 
mendation to the readers of medical and surgical subjects. This 
number of the Clinics is made up entirely of contributions from that 
staff, twenty-three in number. Every article brings the reader 
something new and useful. It is pleasantly free from endless sta- 
tistical and case history detail and on the other hand is sufficiently 
free to thoroughly present the subjects under discussion. It is 
thoroughly illustrated, having 161 in this number. E. L. E. 


MANUAL OF SurGICAL ANatoMy. By CHarLes P. Wuirraker, 
F.R.CS., F.R.S.E., Demonstrator of Anatomy, Edinburgh, etc. 
Third edition. Pp. 429; 90 illustrations. William Hood & Co., 
New York. Edinburgh: E. S. Livingstone, 1921. 


Tus the third edition since 1910 shows the popularity of this 
work, which is primarily written for the student. It is in no sense a 
text-book, but merely an outline to be filled in by its study of larger 
works, attendance on lectures and work in the dissecting room. 
The details of surface anatomy have been omitted for the sake of 
brevity. The illustrations are largely original. The book is of a 
handy size, having good print on first-class paper. The text is clear 
and concise and the style pleasing. E. L. E. 
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A Clinical Lecture on the Orthopedic Treatment of Poliomyelitis. 
FarrRBANK (Brit. Med. Jour., April 9, 1921, p. 517) says that it is cus- 
tomary for purposes of treatment to divide the course of a case into three 
stages: the early acute stage, which lasts while there is pain and ten- 
derness in the muscles; the second, a convalescent stage, during which 
the recovery of power is taking place, lasts to the end of the first vear, 
sometimes to the end of the second year; and the third stage, which 
begins after the lapse of two years. Until this stage all reconstructive 
surgery is delayed. During the first stage the spinal cord is the seat of 
a hemorrhagic inflammation, which is gradually subsiding. The first 
essential of treatment is rest, both for the spinal cord and affected 
muscles. Steps should be taken to provide absolute rest for all of the 
affected muscles, for, without fixation, deformities are certain to occur. 
The neutral position is one in which, as far as possible, no one muscle 
or group of muscles around a joint is favored to the detriment of others 
Thus the foot is put at a right angle, the knees are straight, the hips 
are straight and the spine flat. Massage should be carried out with 
extreme gentleness. Electricity is useless at this stage. The author 
gives a word of caution concerning the spinal muscles: a case in which 
the spinal muscles, though slightly affected at first, have recovered 
but still remain weak when the child first begins to sit up, is just the 
subject for scoliosis. The possible causes of scoliosis in poliomyelitis 
cases are: paralysis or weakness of the spinal muscles on one side, the 
abdominal muscles in one loin and of the intercostals on one side, of 
one psoas; secondly, general weakness of all the spinal and accessory 
muscles; thirdly, contracture of one hip; fourthly, shortness of one leg; 
and lastly paralysis of one shoulder. In a case treated well throughout, 
a muscle which is absolutely paralyzed after twelve months must be 
regarded as hopeless. The treatment during the second stage consists 
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in keeping the part warm, relaxation of the paralyzed or weak muscles, 
massage and reéducation of muscles, to which must be added ‘‘correc- 
tion of deformity.’’ Additional covering for a paralyzed limb is essential 
even in summer months. Splinting is the most important factor of 
treatment. The splints must be left on day and night and removed 
only for washing and massage. As soon as recovery has progressed 
sufficiently, walking should be encouraged, suitable apparatus being 
employed. Reéducation of muscles means nothing more than exercises 
carried out with a minute regard for the development of individual 
muscles. Normal voluntary contraction is to be preferred. There is 
no doubt that active exercises are the best means of increasing the 
power of a weak muscle provided that muscle has recovered sufficiently 
to contract voluntarily. The causes of deformity are gravity and the 
inability of a weak or paralyzed group of muscles to elongate their 
opponents after the latter have contracted. Contracture in a muscle 
is proof of some though perhaps not very obvious recovery of tone in 
that muscle. The operative procedures are practically limited to 
tenotomies, fasciotomies, wrenching and tendon lengthenings. The 
latter is preferable in the bigger tendons. A not uncommon deformity 
at the knee, due to the pull of the biceps muscle, which has alone 
recovered or has recovered to a greater extent than the rest of the 
muscles about the joint, is a triple one—a combination of genu valgum, 
flexion of the knee and external rotation of the tibia. In all cases cor- 
rection must be gradual. Osteotomy is not required. Tendon trans- 
plantation should never be done until at least two years have elapsed 
and never while any deformity present has not been fully overcorrected. 
Transplantation of a muscle which is only just acting is worse than 
useless. The transplanted tendon should always be attached subperi- 
osteally rather than simply sewn to another tendon. Good results are 
not usually obtained by trying to make a pure flexor into an extensor. 
Arthrodesis should never be performed before nine years of age and 
gives better results if even farther delayed. In the shoulder there are 
two necessary conditions—fair power in the muscles fixing and moving 
the scapula, and sufficient recovery in the forearm and hand—to war- 
rant the operation. Arthrodesis of the hip-joint and knee-joint in 
poliomyelitis seems to the author to be very rarely justifiable. In the 
ankle arthrodesis gives an excellent result in some cases. The result 
apparently depends on the stability of the subastragaloid and other 
joints of the foot. 

Carcinoma of Large Bowel.—Suetron (Brit. Med. Jour., April 16, 
1921, p. 555) says that abdominal pain with irregularity of the bowels 
which is persistent for more than twelve months should be looked upon 
as sufficient to justify an exploratory operation, for good results can 
only be obtained when cases come sufficiently early. The author 
favors radical operations. The excision should be a free one—at least 
four inches of healthy bowel should be removed on each side of the 
growth, with the mesentery and lymphatic glands. End-to-end junc- 
tion is advocated, with preference for simple suture of linen thread to 
any mechanical devices. Five cases which were operated within the 
brief space of eighteen days are outlined with good immediate results 
in 4 cases: 4 of the cases were of the columnar type and only 1 of the 
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sclerosing type; 3 of the growths occurred in the cecum, | in hepatic 
flexure, the other in the pelvic colon. In the author’s experience the last- 
named region is the commonest site; moreover, the growth is usually 
of the sclerosing variety. The operation is a serious one and its mor- 
tality rate is high, but the alternative is either death or an artificial 
anus. The patient, however, in vast majority of instances, will accept 
the operation which will remove their disease no matter what the risk is. 


Fracture of Skull in Children. — Moorneap and WHEELER (Ann. 
Surg., 1921, Ixxiii, 72) say that a combination of vault and _ basal 
injury can be expected in a very large percentage in which the injury 
has been severe and when the violence has not been direct and localized 
in character; in the latter, vault fracture is more usual. The mortality 
of this series was 26 per cent, in which 5 per cent followed vault fracture, 
10 per cent. basal, and 11 per cent combined vault and basal injury; 
stated in another way, involvement of the base gave a mortality of 21 
per cent, four times that of the vault. If associated injuries are excluded 
their mortality is only 17 per cent. Early death (within forty-eight 
hours) was due to the head injury or associated injury; thereafter, 
infection in the form of meningitis, often pneumococcic, was the chief 
factor: 16 of their cases died within twenty-four hours; this means that 
over three-fourths of the fatalities occurred within the first two days. 
By comparison with adults, children have 25 per cent better chance 
for life with an equal grade of skull injury. The number of cases requir- 
ing operation is relatively small. In this group 12 per cent were operated 
upon. 


Surgery of Cysts of the Spleen. —Fow.er (Ann. Surg., 1921, 
Ixxxiii, 20) says that there are 2 authentic cases of dermoid cysts 
recorded. These present studies include 90 cases of non-parasitic cysts 
of the spleen. Non-parasitic cysts are most common in women during 
the childbearing period; however, pregnancy and such antecedent dis- 
eases of the spleen as malaria and syphilis cannot be evoked for more 
than minor contributing roles. In the case of pseudocysts, trauma plays 
the most important role in the simple, large, unilocular, so-called hem- 
orrhagic or serous type; the latter usually develops secondarily from the 
former. The influence of twisted pedicle, embolism and diseases of 
intrasplenic bloodvessels cannot be denied. In the case of true multiple 
cysts, inclusions of misplaced cellular nests (endothelium of the peri- 
toneum or cells of origin of lymphatic spaces or vessels) during the 
developmental period, or as a result in later life of traumatic or spon- 
taneous rupture of the capsule, or of perisplenitis, may result in multiple 
cysts of the serous or lymphatic variety. True neoformative cysts 
(lymphangioma, hemangioma) are not common. Sixty cases of non- 
parasitic cysts have been treated surgically, 11 by puncture, 14 by inci- 
sion and drainage, 6 by excision or partial splenectomy, 30 by splenec- 
tomy. The latter is usually the method of choice. The mortality for 
splenectomy is 3.5 per cent. Echinococcus disease of ihe spleen repre- 
sents the one type of parasitic cysts reported in the literature. This 
disease is rarely a surgical problem of the spleen alone, for in about 
four-fifths of the cases the liver or other organ is involved. There are 
about 100 cases recorded up to 1890. The mortality for 23 cases sub- 
jected to splenectomy is about 17 per cent. 
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A Comparative Study of the End-results of Cholecystostomy and 
Cholecystectomy.— Moors (Surg., Gynec. and Obst., 1921, Ixxiii, 41) says 
that, in general, cholecystectomy is the operation of choice in all cases 
except where general debility or serious complications—such as abscess, 
peritonitis or previous extensive adhesions—make removal too danger- 
ous or prolonged an operation. In such cases cholecystostomy with 
possible later cholecystectomy may be done with advantage. Judg- 
ment in selection of cases for removal, early diagnosis and early opera- 
tion all make for the choice and ultimately vastly more satisfactory 
results of cholecystectomy. The value of this method of treatment for 
appendicitis is unquestioned, and it seems as logical to follow this same 
procedure in the case of a similarly affected gall-bladder. Moreover, 
the diseased gall-bladder has also come much into the limelight in 
recent years as a focus of infection in various forms of arthritis, anemias 
and general constititional disturbances, and many of the removals have 
been followed by marked improvement in general bodily metabolism 
and welfare. 

Reconstruction of Neck of Femur. — WuirmMan (Surg., Gynec. and 
Obst., 1921, xxxii, 479) says that ununited fracture of the neck of the 
femur is in most instances a painful as well as a crippling condition, for 
which operative treatment would be advised and accepted, in vigorous 
subjects, if definite relief could be assured. Technic of operation and cases 
cited. The reconstruction operation has a great advantage over bone- 
grafting in cases of the ordinary type, for the removal of the trochanter 
restores a bearing surface for the femur by reconstructing a neck which, 
when remolded, may be adjusted to the acetabulum to form a stable 
articulation. The displacement of the trochanter to a lower attach- 
ment on the femur in the attitude of abduction provides a muscular 
sling whose tension supports the limb in its proper rotation to the pelvis, 
while its outward projection restores effective leverage for the attached 
muscles, of which the glutei, the direct abductors of the limb, are the 
most important. The author would have all cases primarily treated 
by the immediate and efficient Whitman abduction method, which 
will be followed by repair in most instances. If union fails when accu- 
rate apposition of the fractured surfaces has been maintained for a suffi- 
cient time, as confirmed by 2-ray examination, it indicates a low vitality 
of the tissues and, therefore, the advisability of the reconstruction 
operation in preference to bone-grafting. 

Habitual or Recurrent Dislocation of Shoulder. — HENDERSON 
(Surg. Gynec. and Obst., 1921, xxxiii, 1) says that capsulorrhaphy to 
strengthen the shoulder gave 50 per cent cures in the 16 cases of habitual 
or recurrent dislocation of the shoulder. Five of the patients (31.25 
per cent) are so decidedly improved that they are more than satisfied 
with the operation. This percentage of improvement and the percentage 
of cures give good results in 81.25 per cent. It is probable that muscle 
pull, or possible relaxation of the shoulder capsule above, has not been 
sufficiently considered in the treatment. It is reasonable to suggest, 
therefore, that the pectoralis major, teres major and latissimus dorsi 
be lengthened, and, if thought necessary, the region of the capsule 
where the supraspinatus and infraspinatus are inserted and the ante- 
rior inferior portion of the capsule be reefed. 
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Quinidin for Relief of Auricular Fibrillation.—In 12 «f the 35 cases of 
auricular fibrillation treated by Bock (Deutsch. med. iV chnschr., 1921, 
xlvii, 1052) there was relief from the use of quinidin. The effect is 
usually transient; in some cases, however, the action is prolonged with 
no recurrence for from two months to a year. In some cases evident 
decompensation was relieved by quinidin. In absolute arrhythmia 
the author recommends quinidin and considers it especially valuable 
in persons with peripheral arteriosclerosis and hypertension. It is 
not suitable for the treatment of a case of acute and recurrent endo- 
carditis. 

Lobelia as a Respiratory Depressant.—In depression of the respi- 
ratory center HoecusTENBACH (Deutsch. med. Wehnschr., 1921, x\vii, 
876) uses lobelia hydrast. crist. Ingelheim intramuscularly or subcuta- 
neously, as it acts as a direct stimulant to the respiratory center. In 
an emergency it may be given intravenously. It has a relaxing effect 
on the bronchi and is especially effective as an antiasthmatic. 


Effect of Pituitrin on Specific Gravity of the Urine.—Deutsch. med: 
Wehnschr., 1921, xlvii, 869) found that pituitrin in normal individuals 
leads to the excretion of.a more highly concentrated urine than nor- 
mal, so that the specific gravity is at least 1.020 to 1.022. Where 
the kidneys are diseased pituitrin does not bring out this increased 
concentration. The pituitrin effect usually lasts for several hours 
after subcutaneous injection. 

Calcium Solution as a Coagulation Accelerator.—Goerttina (Deutsch. 
med. Wehnschr., 1921, xlvii, 955) uses 10 cc of 10 per cent calcium in 
3 per cent gum arabic solution intravenously. In three hours the 
coagulation time is cut in half and gradually returns to normal in 
twenty-four hours. This method was used in all types of hemorrhage, 
especially in hemoptysis and uterine bleeding, with uniformly good 
results. The injection was repeated on the following day in a few 
cases, but the second dose was given only as a prophylactic measure. 


Adrenalin Intramuscularly and Subcutaneously Injected.—Csépar 
(Deutsch. med. Wehnschr., 1921, xlvii, 953) found that if adrenalin did 
not act after subcutaneous injection it did not act after intramuscular 
injection with doses of 0.5 to 1 mg., or only very slightly. If, however, 
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it was given intravenously in doses of 0.02 to 0.03 mg. a blood-pressure 
rise was always established. There were great variations in the reac- 
tions from subcutaneous and intramuscular injection of adrenalin, but 
in no case did he fail to get a rise in blood-pressure from intravenous 
administration, regardless of whether or not reactions were obtained 
by the other modes of administration. 


Salvarsan in Malaria.—Guaser (Deutsch. med. Wehnschr., 1921, 
xlvii, 867) reports the case of a syphilitic, aged twenty-eight years, 
who knew nothing about his latent malarial infection and who went 
through a course of salvarsan which provoked such a serious attack 
of “tropical malaria” that within fourteen days he was dead. In war 
veterans with unexplained postsalvarsan febrile symptoms one should 
always think of malaria. In ordinary forms of malaria salvarsan is 
curative, but in “tropical malaria” it does not sterilize the blood and 
in doses of 0.4 to 0.6 gm. stimulates the tropical malaria parasite. It 
seems to cause a sweeping of the organism into the blood stream. 
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Experimental Studies on Hydrocephalus.—NanaGas (Bull. Johns 
Hopkins Hosp., December, 1921) says that the pressure of cerebro- 
spinal fluid in kittens in which an internal hydrocephalus had been 
experimentally produced was considerably higher than that of normal 
kittens. An average difference of 50 per cent was found in his series 
of observations. The maximal recorded cerebrospinal-fluid pressure 
obtained in this series was 171 mm.; the average of all cases was 126 
mm., and the lowest was 100 mm. The average pressure of normal 
kittens was 76 mm.; the highest was 102 mm., and the minimal was 
66 mm. Intravenous injections of a strongly hypertonic solution of 
sodium chloride in hydrocephalic animals produced a brief initial rise 
in the pressure of the intraventricular pressure of the cerebrospinal 
fluid, which was followed immediately by a marked depression. This 
decrease in pressure at times produced negative values. This phe- 
nomenon is probably to be explained by the apparently rapid absorp- 
tion of the cerebrospinal fluid from the dilated cerebral ventricles. 
Intravenous injections of hypotonic solutions, such as distilled water, 
in hydrocephalic kittens was invariably followed by a marked and 
sustained increase in the pressure of the cerebrospinal fluid. This 
result was probably due to a rapid elaboration of fluid by the choroid 
plexus, or to an increased transudation of fluid through the ventricular 
walls. Intraventricular absorption of cerebrospinal fluid took place 
in these hydrocephalic kittens, and the pathway of absorption was 
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through the ependyma into the underlying capillary network. This 
absorption of cerebrospinal fluid was hastened by the intravenous 
injection of strongly hypertonic solutions. Absorption of the cerebro- 
spinal fluid was similarly found taking place through the ventricular 
ependyma in normal kittens. The pathway of escape was the same as 
described above. The process of absorption was slow in the normal 
animals, but it was hastened by the administration of hypertonic 
solutions. The physiological significance of this intraventricular 
absorption in the normal animals is probably minimal. The choroid 
plexus took absolutely no part in the intraventricular absorption of 
the cerebrospinal fluid. 

The Nature of the Plantar Reflex in Early Life and the Causes of 
its Variation. —F ELDMAN (Am. Jour. Dis. Children, January, 1922) studied 
500 subjects from birth to seven years of age, most of whom were younger 
than four years. He obtained plantar response in 426 cases. He 
found that the prevailing plantar response in early life is plantar 
flexion of the big toe, although when a dorsiflexion of the toe occurred 
it was not of the same significance as the similar response in the adult. 
The pyramidal tracts are sufficiently developed at birth at full term 
to give an adult normal type of plantar reflex even intra-uterinely. 
Owing to easily aroused circulatory disturbances in early life the 
consequent changes in the circulation in the region of the cord are 
sufficient to compress the incompletely myelinated pyramidal tracts 
to evoke a Babinski phenomenon either unilaterally or bilaterally. 
In premature infants the response is nearly always of the Babinski 
type, up to five or six weeks of postnatal life, because of the almost 
total absence of myelization of the pyramidal tracts. Malnutrition, 
as judged by defective weight and length, go hand-in-hand up to 
about five or six weeks. The Babinski sign seen in badly developed 
infants up to that age is due to prematurity rather than to the malnu- 
trition. Bilateral plantar flexion is at all ages as common in girls 
as in boys, but bilateral dorsiflexion is at all age periods in infancy more 
common in girls. Breast-feeding during the first four weeks of life 
probably tends to diminish the incidence of the Babinski phenomenon. 
This may be due to the greater percentage of lecithin and lactose in 
human milk, which helps the more rapid myelization of the pyramidal 
tracts. After the first month or so breast-feeding has no advantage 
in this respect over bottle-feeding. Toxic influences, either from the 
bowel or other causes, do not affect the conductivity of impulses along 
the fibers of the pyramidal tracts. Bilateral dorsiflexion is slightly 
more common in dolichocephalic than in brachiocephalic infants, possi- 
bly because inhibitory control is less powerful in the former than in the 
latter. Rickets does not favor the occurrence of the Babinski reflex. 
The age at which the sign vanishes has no relation to the age at which 
the child begins to walk. In the majority of the cases of very young 
infants who could not even sit up the Babinski sign was absent, and in 
the large number of cases of the children who could walk the Babinski 
sign was present. As the peripheral nerves are imperfectly myelinated 
at birth a possible explanation of the Babinski phenomenom in certain 
infants is the more imperfect development of the lower motor neuron 
supplying the flexors of the toes, and better development of the neuron 
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supplying the extensors. The inconstant nature of the response in 
certain infants in whom there may be obtained, at the same examina- 
tion, on one stimulation a plantar flexion, and on another stimulation 
a dorsiflexion, may be due to the easy fatiguing as well as the easy 
recovery from fatigue of young muscle, so that after a certain response 
has been obtained the muscles producing that response can no longer 
contract as readily as the opposing group of muscles. The response 
is therefore produced by the less-fatigued group of muscles. The 
reflexogenous zone is very diffuse in early infancy, and sometimes a 
cutaneous area other than the surface of the sole gives the plantar 
reflex when stimulation of the sole fails to evoke a response. 


The Incidence of Protein Sensitization—-In The Normal Child. 
PresHKIN and Rost (Am. Jour. Dis. Children, January, 1922) found 
that 10 per cent of the children showed doubtful and positive reac- 
tions, which decreased as their age increased, indicating progressive 
desensitization. The incidence of sensitization in normal as com- 
pared with abnormal children indicated that the ratios were similar 
to the tabulations of Walker in 400 cases of bronchial asthma, where 
it was noted that four-fifths of the patients whose asthma began in 
infancy were sensitive; two-thirds whose asthma began in childhood 
were sensitive; one-half of those whose asthma began during young 
adult life were sensitive; one-quarter whose asthma began during 
adult life were sensitive; and none were sensitive whose asthma began 
after middle life. The foods giving doubtful and positive reactions 
were those frequently indulged in and composed the essential part 
of the dietary. The foods giving the greatest number of reactions 
in these normal children corresponded proportionately with those in 
the abnormal children. It was found that the administration of 
diphtheria antitoxin incurred practically no risk of anaphylaxis. 


Bacteriologic Studies of 165 Cases of Pneumonic and Postpneu- 
monic Empyema in Infants and Children.—Lyon (Am. Jour. Dis. 
Children, January, 1922) studied in this series 98 cases of lobar pneu- 
monia, 52 cases of bronchopneumonia and 15 cases of postpneumonic 
empyema in children and infants twelve years of age or younger. 
In lobar pneumonia or in empyema following lobar pneumonia the 
pneumococcus of Type I was found in 29.9 per cent; pneumococcus of 
Type II in 3 per cent; pneumococcus of Type III, 7.1 per cent; and 
pneumococcus of Type IV in 37.7 per cent. The general reliability 
of these findings is suggested by the reasonably close correspondence 
to the findings in a parallel series of cases in adults. Studies of com- 
parative mortality suggest that the child possesses better natural 
immunity against the pneumococcus, type for type, than does the 
average adult. In bronchopneumonia the fixed types of pneumococcus 
were much less common than in lobar pneumonia. Common mouth 
forms were relatively much more common. Regardless of type the 
general mortality of bronchopneumonia is much greater than for 
lobar pneumonia. . This is probably due to the conditions, origin and 
circumstances surrounding the disease. Streptococcus hemolyticus 
and Staphylococcus aureus were more common in bronchopneumonia 
and were followed by a particularly high mortality. There was an 
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extraordinary tendency to the development of empyema in infections 
with pneumococcus of Type I. Almost 38 per cent with this type 
of infection developed this complication, and this was six times greater 
than any other cause of empyema. 


Mongolian Idiocy in One of Twins.—McCiean (Jour. Am. Med. 
Assn., January 7, 1922) reports an instance. He says that since the 
original description of Mongolian idiocy by Down and the more com- 
plete description by Kassowitz there has been but small addition to 
the knowledge of this condition. The etiology is unknown. Attempts 
have been made to assign syphilis as a cause, but reports of positive 
Wassermann reactions in certain Mongolian idiots have never misled 
the careful clinician. The extremes of age in either parents have also 
been considered, but Goddard in an analysis of more than 290 cases 
found that the ages of fathers of Mongolians varied from twenty to 
sixty-three years. He found that the number of Mongolians born of 
mothers of forty years was much higher than at any other age. In 30 
vases reviewed by von Hofe the mother was less than thirty-five vears 
of age in 47 per cent. Consequently any influence of the age of either 
parent seems to have no foundation of fact. Goddard inclines to the 
belief of many others that the condition of the mother during preg- 
nancy has a strong influence upon the development of this condition. 
If this is true the same changes are to be expected in both twins. Such 
a regult was seen in the cases of Hjorth. Seven other cases similar to 
this one have been found in the literature. Instances of more than one 
case of Mongolian idiocy in the same family bave been reported, the 
most recent being that of Pardee, who suggests the endocrine dis- 
turbance as the probable cause. If there was an endocrine disturb- 
ance in the mother in the case here reported, which might manifest 
itself in a Mongolian offspring, it would naturally be expected that 
the other twin be similarly afflicted. The author suggests the follow- 
ing explanation: Two ova were fertilized by two spermatozoa; one 
of the ova was fertilized by a normal spermatozoén and resulted in 
the normal child; the other ovum may have been abnormal and have 
been fertilized by a normal spermatozoén, or may have been normal 
and fertilized by an abnormal spermatozoén. This fertilization resulted 
in the Mongolian idiot. 


The Cure of Infantile Rickets by Sunlight.—Hess and Gurman 
(Jour. Am. Med. Assn., January 7, 1922) treated their patients by 
direct sunlight for from one-half to several hours, the period varying 
according to the sun’s intensity, weather conditions and the condition 
of the baby. They point out that the important factor is the use of 
the direct rays of the sun without any interference by clothing or 
window-glass. The explanation of this is that the curative rays 
seem to be filtered out by passage through other media. In a previous 
communication they pointed out that this treatment cannot be routine 
but must be varied according to the condition of the babies, some 
being far more sensitive to sunlight than others. It is important that 
the babies be kept warm. It was found sufficient to expose the legs 
and arms, although it is preferable when the temperature permits to 
expose the trunk as well. Prior to treatment the majority of this 
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series showed clinical symptoms of mild rickets, such as beading of 
the ribs and the characteristic changes in the epiphyses as seen in 
roentgen-ray examination. They all received the customary milk mix- 
tures as well as orange juice, and the older ones received cereals as well. 
In every case in which heliotherapy was used the rickets diminished 
and the general condition improved. The inorganic phosphate of the 
blood increased as it does also under the administration of cod-liver 
oil, which must be considered a specific for this condition. The experi- 
ence of the authors did not justify any conclusions as regards the 
acid-soluble and the total phosphorus. 


The Prevention of Rickets in Rats by Sunlight.—Powers, Park, 
SuipLey, and Smmonps (Jour. Am. Med. Assn., January 
21, 1922) undertook this study to determine whether or not sunlight 
would prevent the development of rickets in rats. A diet was used which 
at room light regularly gave rise to a disease in its essential features 
identical with rickets of human beings. The diet was high in calcium, 
low in phosphorus and was insufficiently supplied with fat-soluble 
vitamine A. In other ways it was well constituted. Eighteen rats 
were placed on this diet. Twelve were exposed to sunlight for a 
total of two hundred and forty-two hours over a period of sixty-two 
days. Six were kept under conditions of ordinary room light as 
control animals. The control rats killed with ether at the end of 
sixty days all showed rickets. The rats exposed to sunlight remained 
without exception entirely free from rickets as confirmed by histologic 
examination. The beneficial effect of the rays of the sun was not 
limited to the skeleton, as the general condition of the animals under- 
went an improvement under the influence of the sunlight. The ex- 
posure to the sun’s rays did not entirely compensate for the defects of 
the diet. Though the sunlight did not alter the defects in the diet, 
it permitted the animals to thrive to a limited extent in the presence 
of the diet. The sunlight somehow raises the efficiency of the body 
cells. The effects of sunlight and of cod-liver oil seemed to be identical. 
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Experimental Studies in the Toxicity of Placental Lipoids and the 
Cause of Puerperal Eclampsia.—ScHoEnFeLp (Arch. f. Gynik., 1921, 
ev, 80) contributes an interesting article to the literature already 
existing, indicating that substances in the placenta are active in causing 
eclampsia. He finds that extracts from the placenta made with alco- 
hol, acetone or glycerin contain a poisonous material which produces 


; 
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convulsions and is not soluble in ether or petroleum extract. This 
material (probably of the nature of a ferment) is only indirectly or 
partially soluble in alcohol. When an alcoholic extract is treated 
with ether, there remains a crystalline substance, little soluble in 
water and more soluble in glycerin, which produces convulsions when 
injected into animals. This substance loses its property of producing 
convulsions when it is heated to 70° C. for one hour. Lipoid and 
fatty substances are active poisons for parenchymatous organs and 
also for the endothelial lining of the bloodvessels. They seem to have 
an elective action on the cells of the liver and attack them more vio- 
lently and rapidly than the cells of the kidneys. This action is espe- 
cially seen in the nuclei. A process of degeneration develops, which 
ultimately destroys the nuclei, leaving the cells with cavities and 
fatty material. Ultimately the whole cell is destroyed. Where this 
substance is absorbed for a long time in quantities not sufficient to 
cause death, one can observe in the liver evidences of a process of 
attempted regeneration. Multinuclear cells form with abundant 
mitoses and finally cells with many nuclei and their regenerative 
bodies. In the kidneys the lesions occur in the cells of the blood- 
vessels. Thromboses are frequently found in the lungs, in the liver 
and sometimes in other portions of the body. This result follows the 
injection of extracts of the placenta made with alcohol, ether, chloro- 
form or petroleum and ether. The lipoids of the placenta are typical 
cell poisons. The material obtained from the brain is probably not a 
lipoid as it is not soluble in ether, chloroform or benzine and but slightly 
soluble in alcohol, but is readily dissolved in glycerin and water. If 
the effort is made to isolate these materials, one can recognize practi- 
cally the following: A substance producing convulsions and elevation 
of temperature, comparatively small in bulk, probably a ferment and 
which is easily dissolved or rendered available by glycerin; a substance 
which excites action of the uterus and which is little affected by heat 
and is a poisonous material, producing thromboses—probably lipoid 
in character; also a substance which affects the cells of the liver, the 
kidneys and the bloodvessels (which is probably a lipoid). When one 
comes to study the relation which these substances bear to eclampsia, 
one must observe that the lipoids, which are extracted from the placenta, 
seem to be secreted by the placenta itself. Various observers have 
found drops of lipoid and fat in the placenta and also in the syncytium. 
In pregnancy the blood contains abundant lipoids, which are much 
increased during the toxemia of pregnancy. It is especially interest- 
ing to know that in the preéclamptic and eclamptic condition the 
blood of the pregnant women is exceedingly rich in lipoids and in 
substances which are like cobra poison. An extract of the blood of 
pregnant animals, made with ether, is poisonous for animals which 
are not pregnant; the extract from the blood of animals not pregnant, 
made in the same way, is not poisonous. In chronic nephritis and 
in diabetes a similar condition is found and the source of these lipoids 
is not clearly known. There seems to be no relation between this 
condition and uremia or acidosis. It has been thought that the action 
of the liver is lessened in these cases, and that that is shown by the 
increase in the percentage of cholesterin. This increases toward the 
end of pregnancy, although there is some diminution in the quantity 
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of bile; one may readily understand that the accumulation of this 
material might be of importance. Researches in other departments 
of medicine go to show that in various diseased conditions, the lipoid 
content of the blood is greatly changed. It is thought by many that 
lipoids in the blood are a distinct element in producing epileptic con- 
vulsions, and that convulsions occur when the plasma of the blood 
reaches a certain stage of concentration. If the lipoids thus con- 
tained produce convulsions, but act by poisoning the cells of various 
organs, the decomposition of these cells would readily account for 
the formation of lipoids. This substance is probably not cholesterin 
but probably another lipoid. In the placenta lipoids are found more 
abundantly in the first six months than in the last three. In the 
blood the relationship is reversed. In cases of abortion produced by 
the toxemia of pregnancy an increase in fatty substances is often 
observed, which is not peculiar to pregnancy, but is often seen in the 
infectious diseases with or without fever. It is evident that the 
changes which precede eclampsia and toxemia are gradually developed 
and are not of sudden origin. 


The Formation of Bone in the Skeleton of the Mother during Preg- 
nancy.—Dreyruss (Arch. f. Gynék., 1921, cv, 126) has made extensive 
investigations regarding the question of the formation of osteophytes 
during pregnancy. He finds that by using the stereoscope with roentgen- 
rays one can demonstrate the changes in the wall of the skull in preg- 
nancy very plainly. He finds that instead of an increase of 50 per 
cent—as has been already computed, largely from the examinations 
of the skeleton of the cadaver—in the living an increase of 33} per 
cent is what is really present. 


A Case of Necrosis of the Intestine in the Ninth Month of Pregnancy. 
—Piisky (Zentralbl. f. Gyniik., November, 1921, p. 1662) reports the 
case of a primipara, who up to two days before admission to the hospi- 
tal, seemed to be in good general health. She was then taken with 
sudden pain in the region of the stomach, with vomiting. On the 
following day the pain grew better, but the prostration and vomiting 
continued. A midwife administered castor oil without improving the 
patient’s condition. Since the beginning of her illness the patient 
had no bowel movement and passed no gas through the intestine. 
Severe abdominal pain again returned and labor pains developed 
which brought the patient to the hospital. On examination she was 
badly nourished, without edema or eruption; the tongue was moist 
and not coated. The abdomen was somewhat enlarged and there 
was diffuse tenderness over the whole abdomen; the pelvis was normal. 
The head of the child was in the pelvis; the heart sounds rather feebly 
heard. Labor went on and a poorly developed child (42 cm. long) 
was spontaneously born. The patient felt considerably better after 
labor, although she vomited freely of greenish fluid. This continued 
until the material vomited became blackish green and the abdomen 
was somewhat tender. The tongue did not look badly. The patient 
gave no sign of peritonitis. During the night the distention of the 
abdomen and tenderness increased and a high enema gave no result. 
The lower abdomen was very tender, especially in the region of the 
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large intestine, and a diagnosis was made of intussusception. At 
operation dark reddish fluid was found in the abdomen. The peri- 
toneum was not clear and the condition of the intestine and omentum 
was abnormal. From the posterior wall of the uterus there were 
bands of adhesions of a grayish yellow color which bound down the 
intestine. On examination a considerable portion of the intestine 
was found necrotic, and it was necessary to resect a piece (35 cm. in 
length). The abdominal cavity was irrigated with warm salt solution 
and gauze drainage was inserted. The patient died some hours after- 
ward, as the operation had been undertaken too late. It is probable 
that the pregnancy was at least the indirect cause of the abdominal 
condition. The growing uterus had forced the intestine up and 
occluded a portion of it and brought about the necrosis. The painful 
movements of the intestine had brought on the labor, and the labor 
had increased the difficulty by aggravating the inflammation of the 
bowel. Postpuerperal ileus develops because the intestine in preg- 
nancy loses its tone and because in some cases labor is difficult and 
greatly prolonged. This is seen in contracted pelvis, hydramnios and 
in cases of pregnancy complicated by diseases of the heart or kidneys. 
Evidently if operation is to be done in these cases, it must be instituted 
very promptly. 

Fibroids Complicating Pregnancy and Labor.—Marsnati (Lancet, 
December 10, 1921) states that in pregnancy complicated by fibroids 
the production of abortion is not indicated. The development and 
comparative safety of delivery by abdominal section makes this un- 
necessary. Many women having fibroids do not conceive, and in some 
cases women who had born children, subsequently became sterile 
because fibroids developed. With fibroids, submucous or polypoid, 
there was a tendency to abortion, but in even these cases the preg- 
nancy might go on to term. All varieties of fibroids may bring on 
abortion. He describes the case of a woman in her second pregnancy 
who had a large subserous fibroid projecting from the anterior uterine 
wall at the level of the umbilicus. There was slight hemorrhage and 
labor gradually came on, the child being delivered without difficulty. 
At each uterine contraction the fibroid became hard and protruded 
and this gave the patient severe pain. Pregnancy complicated by 
fibroids may be divided into those cases which might safely go to term. 
those in which myomectomy can be done and those which require 
hysterectomy. Abortion should not be performed. Large tumors 
sometimes will rise out of the pelvis as the uterus grows and thus 
give room for the normal birth of the child. In those cases where the 
patient might go to term the main complications which are to be feared 
are pain and hemorrhage. These patients should first be treated by 
rest, sedatives and general treatment. Where a subserous fibroid 
became twisted and necrosis developed the indications for operation 
were clear. This was also true in prolapse and impaction of a sub- 
serous fibroid in the pelvis or a fibroid on the anterior uterine wall 
causing retroflexion likely to end in abortion, great pain or incarcera- 
tion. The subserous type of tumor was best adapted for operation. 
Where pregnancy was complicated by an interstitial fibroid of any 
size it was best not to attempt its removal because of the hemorrhage, 
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the weakening of the uterine wall and the frequency of abortion after- 
ward. He had operated in 3 such cases; 2 going to term, and the third 
later on had aborted. Where the tumors were such that operation 
was indicated, the patient generally suffered from considerable pain. 
The majority of cases which went to term ended in spontaneous labor, 
but very often there were complications in very severe pain, inertia of 
the uterus, abnormal presentations and sometimes rupture of the 
uterus. Where a fibroid is in Douglas’s pouch, it can sc netimes be 
pushed above the brim to permit delivery. Where labor is obstructed 
by fibroids Cesarean section is indicated. If the tumor is so situated 
that labor can readily go on, the tumor may be removed at some time 
after labor or if the fibroids were extensive and if there was possible 
infection, hysterectomy should be done. Craniotomy should not be 
performed, and nothing could be worse than pulling the head of the 
child past an obstructing fibroid tumor with forceps. Postpartum 
hemorrhage (both primary and secondary) is often seen after labor 
in cases complicated by fibroid, and septic infection is not infrequent. 
If there was severe pressure or injury during labor the tumor might 
undergo degeneration, and septic infection develop. During a forceps 
delivery the tumor might be injured and infection develop later. 
After a pregnancy fibroid tumors sometimes shrink to a very extra- 
ordinary degree. 
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Postperitoneal Tumors.—In reporting a case of postperitoneal 
cystoma, Graves (Surg. Clinics of North America, June, 1921, p. 607) 
discusses the histogenesis of postperitoneal tumors in general. They 
appear in a great variety of forms including fibroma, fibrosarcoma, 
lipoma, simple serous cystoma, multilocular serous cystadenoma, 
teratoma, dermoid cystoma, etc. One may readily imagine that such 
tumors as the fibromata and lipomata have their origin in the subperi- 
toneal cellular tissue in a manner entirely analogous to that which they 
exhibit in any other part of the body. The unusually large size that 
they may attain postperitoneally is doubtless due to the slight tissue 
resistance that they encounter during their growth. One may also 
imagine that some of the simple serous cysts may arise from isolated rests 
of the Wolffian ducts. The histogenesis of certain of these growths is, 
however, not so easily explained. Especially is this true of the dermoids 
and teratomata. These tumors, whether they originate in the ovaries 
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or postperitoneally, are unquestionably ovigenous. Their develop- 
ment in the postperitoneal cellular tissue has been usually attributed 
to misplaced blastomeres that, after the original segmentation, have 
wandered away from their normal place of assembly in the genital gland 
and have become isolated at some point in the postperitoneal space. 
The acceptance of this explanation implies a belief in the germ-plasm 
theory of Weissmann, which asserts that the germ-cells (ova and 
spermatozoa) are entirely independent in their relation to the body or 
somatic cells, both in origin and growth. Recent studies in the embryo- 
logical development of the germinal epithelium covering the ovary have 
done much to disprove this theory. Thus it has been shown that the 
genital gland originally develops from the germinal epithelium, which is 
itself a local modification of the peritoneum. The growth in size of the 
genital gland is due to an invasion downward of the germinal epithelium, 
and it has been shown that all the cellular elements of the ovary with 
the exception of a fine connective-tissue framework are derived from 
the down-growing germinal epithelium. These cellular structures 
include the stroma, interstitial cells, the remains of the rete ovarii, and 
cords of Pflueger, the granulosa layer of the Graafian follicles and 
finally the ova themselves. It may be seen, therefore, that the ovarian 
dermoids and teratomata, being ovigenous, are derived in the last 
analysis from the germinal epithelium. It has also been conclusively 
proved that the serous cystadenomata are derived directly from the 
germinal epithelial layer that invests the ovary. Bearing these facts 
in mind, Graves argues that if the embryonic peritoneum has the power 


of a local differentiation into the germinal epithelium, which in turn 
may produce germ-cells, it is entirely conceivable that this power of 
differentiation may abnormally appear in parts of the peritoneum other 
than in that portion which is eventually destined to become a genital 
gland. In this way cells may be created in different areas of the sub- 
peritoneal space exactly similar to those in the ovary which have the 
power of becoming dermoids or teratomata. 


Construction of Artificial Vagina.—The technic which Graves 
(Surg. Clinics of North America, 1921, p.611) employs in the construction 
of an artificial vagina begins with a transverse incision, about two 
inches in length, which is made across the space usually occupied by the 
introitus. With blunt dissection a plane of cleavage is sought beginning 
just above the commissure of the levator ani muscles. It will be found 
that the tissues may be separated with comparative ease, but some 
bleeding is encountered, so that it is necessary to proceed cautiously 
with the separation. In this way an opening is made which corresponds 
in its proportions to a normal vagina. It is important not to enter the 
abdominal cavity. Several catgut sutures with long ends are placed 
in the vault of the new opening and the ends tucked into the pouch for 
later use, as will be described. The second part of the operation is to 
line the opening thus formed with skin turned in from the surrounding 
parts, which may be best accomplished in the following manner: The 
labia minora are first partially amputated, the incisions beginning near 
the clitoris and continued downward toward the artificial opening, but 
leaving sufficient pedicle to allow competent circulation. The skin 
layers of the partially amputated labia are then separated so that they 
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appear as two paddle-shaped flaps. Two similar flaps are then dissected 
from the thighs. A third and if need be a fourth may be taken from the 
buttocks. In outlining the skin flaps it is important to mark the 
pedicles of the paddle-shaped areas in a curved direction. By observing 
this rule the flaps may be turned face outward without causing dis- 
agreeable folds at their attachments near the artificial opening. The 
skin wounds made by the removal of the flaps having been sewed, a 
glass form, such as is used for maintaining a dilatation of the vagina, 
is placed at the artificial opening, but pointing outward, the five or six 
skin flaps are sewed together over the glass form, the flaps being turned 
so that the skin surfaces face externally. Great care should be taken 
to secure accurate coaptation of the skin edges and to fit the cap of skin 
smoothly over the glass form. When the sewing of the skin flaps has 
been completed the ends of the sutures that had been attached to the 
vault of the artificial pouch are now brought out, threaded into needles, 
and passed through the dome of the cap made up of skin flaps. By 
carefully inverting the cap the artificial pouch becomes lined with a 
layer of skin, which may be fastened snugly in place by tying the sutures 
that had been placed in the vault. The final step in the operatjon is to 
close with fine catgut sutures the remaining openings in the skin flaps at 
the introitus. 

Indications for Radiotherapy in Cervical Cancer.—In these days 
when so much is said in favor of radium and almost as much is said 
against its use, we are greatly interested in obtaining the opinions of 
level-headed men who are neither radium enthusiasts nor operative 
maniacs. It is therefore of interest as well as of much importance to 
the profession to note that Graves (Surg. Clinics of North America, 
1921, p. 615) uses radium for the treatment of cervical cancer only in 
inoperable cases. It should also be noted, however, that since the advent 
of radium, his definition of what is operable and what is inoperable in 
cervical cancer has undergone some modification. Formerly he 
regarded as operable a case of cancer wherein it appeared possible to 
perform a radical operation without killing the patient or without 
mutilating the hollow organs of the pelvis, even though it seemed prob- 
able that a permanent cure of the disease could not be effected. This 
policy was pursued because such operations usually palliated the 
patient’s symptoms and often greatly prolonged her life. Since the 
acquisition of radium he has come to define as operable only those cases 
in which a radical operation offers some chance of obtaining a permanent 
cure. This viewpoint has been reached because he has found that in 
these sub-borderline cases radium sometimes, though not always, 
produces palliative results equal to those of radical operation, and does 
not subject the patient to operative risk. He has not yet become 
convinced that in an operable case (or perhaps one should say a eurabl: 
case) we are giving the patient as good a chance for ultimate cure by 
radium as we are by operation. Graves has only 100 mm. of radium, 
and although this amount has been of inestimable benefit as a palliative 
agent it has not infrequently proved unreliable and treacherous, and 
therefore he is convinced that his equipment is too meager to warrant 
its use in a frankly operable case. 
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Operation for Rectovaginal Fistula.—Although not claiming origi- 
nality for the procedure, HuspBarp (Surg. Clinics of North America, 1921, 
p. 867) describes an operation for the cure of rectovaginal fistula which 
seems to have considerable value in selected cases. It should be 
remembered that the condition causing a rectovaginal fistula almost 
necessarily leaves a woman with a badly torn perineum. Therefore this 
operation is planned not only to cure the fistula but also to repair the 
perineum. A curving incision is made at the line of junction of the 
mucous membrane of the vagina and skin and a flap of mucous mem- 
brane is turned up from the floor of the vagina until the fistulous tract 
made evident by a probe passed through it is reached. The tract is 
then dissected out intact, separated from the vaginal opening but not 
from the rectal opening. A hemostatic forceps is then passed through 
the fistula from the rectum, fastened to the vaginal end, then pulled 
back through the rectum, turning the fistula inside out. Should the 
fistulous tract be too small to admit even a mosquito hemostatic forceps 
it might be possible to accomplish the inversion by a suture passed 
from the vaginal end of the tract through the fistula and out of the 
rectum. A pull on this would invert the tract unless its lumen were 
too small to accommodate the thickness of even its own wall. By 
putting some tension on the fistulous tract thus turned inside out, the 
sides of the fistula, where it passes through the rectal wall, are brought 
together. The opening in the rectum is then closed on the perineal 
side by catgut sutures, which may be placed so that the knot is in the 
rectum or not. The excess of tissue containing the fistula is cut away, 
the opening in the vaginal mucous membrane is closed and the perineum 
is repaired by pulling the muscles on either side of the denuded area 
together by buried catgut sutures. This operation is naturally most 
easily done when the fistula is situated low down, but is applicable to 
one higher up, the limit being only determined by the accessibility. 
It has the distinct advantage of entire removal of the fistulous tract and 
separation of the suture line in the rectum from that in the vagina by 
considerable distance, by the aid of the plastic, which places the thick 
bellies of the perineal muscles between the two suture lines, thus 
materially decreasing the chance of recurrence. 
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Experimental Typhoid—Paratyphoid Carriers.—II. The Optimum 
Hydrogen-ion Concentration for the Growth of Bacillus Typhosus and 
Bacillus Paratyphosus A and B. Employing methyl red, bromthymol 
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blue, cresol red and thymol blue as indicators, ScHoOENHOLZ and Meyer 
(Jour. Infect. Dis., 1921, xxviii, 384) investigated various strains of 
typhoid and paratyphoid bacilli to determine the probable range of 
growth and the optimum H-ion concentration. Preliminary experi- 
ments were undertaken to arrive at the effect of varying concentrations 
of various chlorides and phosphates on Bacillus typhosus so that the 
phosphate concentration used in the “optimum growth” experiments 
could be kept below an inhibitory concentration. It was learned that 
Bacillus typhosus had a growth range from P,, + 5.0 to P,, + 8.6 with an 
optimum growth at P, +6.8—P, + 7.0 in the salt-free veal infusion 
broth employed. Large variations in the H-ion concentration near the 
optimum zone produced only slight effects on the growth of the bac- 
teria, whereas slight variations at the limiting zone had a marked effect. 
In the region near the optimum H-ion concentration the tolerance for 
alkali seemed to be slightly greater than for acid. Stock cultures 
recovered from stools, blood and urine of typhoid patients or carriers 
had a more decided optimum than recently isolated cultures of similar 
cases, the latter cultures having a more pronounced and wider range of 
growth than the former. This, the authors believed, was suggestive 
of microbie adaptation to changes in the H-ion concentration in body 
fluids, especially urine and bile. Bacillus paratyphosus A and B had a 
range of growth similar to Bacillus typhosus but exhibited a greater 
tolerance for alkali. ' 

Ill. Do “Carrier” Strains Differ from Strains Isolated from Ordinary 
Typhoid Cases? In anattempt to elucidate certain facts recorded in the 
literature pertaining to animal carriers and not to attempt to prove or to 
refute the idea that the typhoid strains isolated from human carriers may 
differ in their invasive or infective properties, CHRISTIANSEN, NEILSON 
and Meyer (Jour. Infect. Dis., 1921, xxviii, 394) immunized rabbits with 
fourteen different carrier strains by at least six intravenous injections, at 
six to seven day intervals, of heat-killed (53 to 54 C), tricresolized, autog- 
enous cultures on rabbit blood agar, in doses increasing from 3'5 to } of a 
slant. Ten to fifteen days after the last injection of vaccine, the animals 
received the same strain of Bacillus typhosus in the living state. All 
rabbits were free from coccidiosis and spontaneous cholecystitis. The 
rabbits were sacrificed in from twenty to twenty-five days after the 
inoculation. Cultures were made on endo-agar plates or by enrichment 
of portions of the organs in 10 per cent ox-bile rabbit broth. At this 
time, the authors regarded the presence, of typhoid bacilli in the bile 
and gall-bladder wall as constituting a positive result. No striking 
differences were found between the fourteen carrier strains and those 
isolated from acute typhoid cases. Seven carrier strains tested on 
rabbits by means of intravenous injections failed to exhibit specific 
elective cholecysto- and renotropic properties. Furthermore, it was 
impossible to confer such characteristics to a recently isolated Bacillus 
typhosus strain by successive passage through rabbit gall-bladders. 
Immunized rabbits inoculated with large doses of living typhoid bacilli 
exhibited gall-bladder infections in a higher percentage of instances than 
normal rabbits. 

IV. A Comparative Study of the Infections Produced by Intravenous 
Injections of Typhoid, Paratyphoid A and B Bacilli in Normal and Im- 
munized Rabits. “In order to establish a carrier state with absolute 
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regularity, it is unquestionably necessary to obtain as clear a picture as 
possible of the cycle of events which foliows the intravenous injections of 
Gram-negative bacilli in the rabbit.” Meyer, Nemson and Feusier 
(Jour. Infect. Dis., 1921, xxviii, 408) reported the results of experiments 
dealing with the fate and disappearance of typhoid and paratyphoid 
bacilli, at the same time contributing to the questions as to why the gall- 
bladder becomes infected and why it frequently retains the infection. 
The bacterial counts of the organs removed from the exsanguinated rab- 
bits at varying periods of the injection were made by the plate dilution 
method. It was found that a small number of typhoid bacilli inoculated 
intravenously into normal rabbits of the same litter was rapidly removed 
from the blood stream at the end of from ten to fifteen minutes, that 
20 to 30 per cent of the inoculum was found in the liver, a small 
amount in the spleen, bone marrow and lungs and comparatively few 
in the lymph nodes, kidneys, muscle, ete. The gall-bladder bile con- 
tained only a small number of bacteria, while the ga!l-bladder wall 
received according to its size a proportional share of the total number of 
the bacteria deposited in the liver. Large numbers of typhoid bacilli 
were less speedily removed from the blood stream, but the distribution 
in the organs remained the same in the first four to eight hours. The 
gall-bladder was capable of being infected either as a result of an 
immediate extensive elimination of the introduced bacteria or through 
the continuous discharge of bacilli from liver foci in the hepatic bile or 
in consequence of an embolic infarction of the gall-bladder capillaries. 
In the latter instances the cystic bile would not become invaded with 
Bacillus typhosus for twenty-four to forty-eight hours after the intra- 
venous injection. It was further learned that the distribution and 
destruction of small or large doses of typhoid bacilli was practically 
the same in the normal as in the immunized rabbit, whether protected 
by the injection of dead or viable organisms. Animals which died of 
typhoid intoxication regularly harbored many typhoid bacilli in the 
marrow of the long bones, so that these foci were probably the seed 
beds responsible for the continuous invasion of the blood stream and the 
later overwhelming infection of liver and spleen. Paratyphoid A 
bacilli acted in a manner identical to Bacillus typhosus, but Bacillus 
paratyphosus, as a rule, disappeared more quickly from the blood and 
tissues of immunized than normal rabbits. 

V. The Mechanism of Gall-bladder Infections in Laboratory Animals. 
As in the other articles in this series this communication by MEYER, 
NEILSON and FeusteEr (Jour. Infect. Dis., 1921, xxviii, 456) is very com- 
prehensive, embracing detailed observations on the elimination of Bacil- 
lus typhosus in the hepatic duct bile of normal and immunized rabbits, 
guinea-pigs and dogs provided with temporary common-duct fistulas and 
including an extensive review of the literature. The experiments showed 
thatmore organisms appeared in the bileof normal rabbits receiving intra- 
venously from 8000 to24,000 millions typhoid bacilli thanin that of immu- 
nized animals of the same litter, in the event that the last dose of vaccine 
was administered twenty to thirty days prior to che infection. The 
elimination of the bacteria by the hemato-hepatogenous or descending 
route was immediate. The writers believe that the transit of bacilli 
from the hepatic bloodvessels to the biliary capillaries is probably 
governed by the phagocytic action of the endothelial cells. Immuniza- 
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tion of rabbits prevented to a certain degree the passage of the bacilli, 
particularly in guinea-pigs but to a less extent in dogs. It is their 
opinion that the removal of bacteria from the circulation in the first 
ten to sixty minutes may be the result of an in vivo agglutination, the 
action of blood platelets, or purely a dispersion phenomenon of two 
colloids and that the leukopenia of the peripheral blood subsequent to 
the bacillar injections is the result of an uneven distribution of the 
leukocytes, which are chemotactically attracted by the masses of bacilli 
collecting in the viscera. Histologic evidence was presented which 
indicated that the gall-bladders of about one-third of the rabbits 
inoculated with large numbers of Bacillus typhosus received the infec- 
tion through the terminal capillaries of the mucosa. The transverse 
route of bile infection through the walls occurred also after ligation of the 
cystic duct. Direct gall-bladder injections produced an infection of the 
wall along the lymphatics of the mucosa, submucosa and subserosa. 
In case the bacteria reach the gall-bladder by the hemato-hepatogenous 
route only, they multiply in the cystic bile, which is suitable for their 
development. Rabbit typhoid carriers may be classified into temporary 
or convalescent and chronic carriers. Thirty to 40 per cent of the 
intravenously inoculated animals recover in the first month. About 
10 to 15 per cent may retain bacilli in gall-bladder for six to twelve 
months, the persistence of the organisms depending on the degree of 
inflammation provoked. Chronic carriers probably result from embolic, 
capillary invasion of the wall, with subsequent transverse infection of 
the bile. Persistence of bacteria is favored by the formation of biliary 
calculi, by the extension of the inflammation to the cystic ducts and by 
a severe cholecystitis, leading to a loss of contractibility of the wall, 
followed by a state of empyema. Intrasplenic injections regularly 
produced persistent gall-bladder infection. The insertion of sterile 
gall-stones into the rabbit gall-bladders led to a secondary infection by 
“indifferent” streptococci. 

VI. The Reaction and Physiology of the Hepatic Duct and Cystic Bile 
of Various Laboratory Animals. By collecting hepatic duct bile from 
temporary common duct fistulas and cystic bile at necropsy or lapa- 
rotomy, Nertson and Meyer (Jour. Infect. Dis., 1921, xxviii, 510) 
found that the hepatic duct bile of rabbits was alkaline to litmus and 
frequently to phenolphthalein, the Ph+ varying between 7.4 to 7.7, 
while that from guinea-pigs was strongly alkaline to litmus and faintly 
acid to phenolphthalein. In rabbits, the H-ion concentration decreased 
on exposure to air, on standing, even to Ph+ 9.2, the decrease probably 
the result of an escape of CO, and the absorption of ammonia. The 
reaction of rabbit gall-bladder bile may be acid, neutral or alkaline, 
but was always acid to phenolphthalein, being influenced by health and 
diet, ranging from Ph+ 6.4 to 7.7. A high H-ion concentration was 
produced by fasting and acid forming diets. Hepatic duct and cystic 
dog, cat, goat and monkey bile differed in reaction, the gall-bladder bile 
being more variable and tending to the acid side, while the cystic bile 
of oxen, sheep and pigs was faintly alkaline to litmus. The biles from 
typhoid, paratyphoid or streptococcic infected gall-bladders of rabbits 
were alkaline to litmus and half of them also to phenolphthalein. Puru- 
lent gall-bladder specimens in some instances showed, on standing, a 
stationary or increasing H-ion concentration, which, the authors believe, 
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was due to lactic acid formation, provoked by the disintegration of 
cellular material. The average daily rate of bile flow in rabbits was 
about } to ;'5 of the body weight (10 ce per hour). Intravenous injec- 
tions of sodium taurocholate produced a transient cholagogue effect in 
rabbits, dogs and cats. The authors discuss the mechanical and 
chemical function of the gall-bladder. 

VII. The Bacteriostatic and Germicidal Properties of Bile. After an 
exhaustive resume of the literature and a minute study of specimens of 
bile of many animals and man, Nerison and Meyer (Jour. Infect. Dis., 
1921, xxviii, 542) found that the hepatic duct bile of rabbits collected in 
open tubes and seeded with various pathogenic and nonpathogenic intes- 
tinal bacteria exhibited selective germicidal properties. "The members of 
the typhoid, dysentery, paratyphoid group remained viable for seventy- 
two to one hundred and twenty hours, while V. cholere and staphylo- 
cocci lived for over seven to ten days. A small number of bacteria was 
more easily destroyed than alarge number. True gall-bladder bile, speci- 
mens collected from the same animals and tested under the same experi- 
mental conditions, failed to exhibit germicidal properties in the chosen 
time interval of ten days. Typhoid bacilli showed a high degree of 
viability in human hepatic duct and cystic bile. The authors believe 
that the bactericidal properties of hepatic bile of rabbits and guinea- 
pigs is not due to bacteriolysins or a “ substance sensibilatrice” and that 
its H-ion concentration is only indirectly responsible for its antiseptic 
properties. The initial “lag” in fresh bile is slight and of short dura- 
tion. Bile collected in open tubes or exposed from four to twenty-four 
hours to air became germicidal in a shorter time interval than fresh bile, 
the inoculated microérganisms being destroyed in twenty-four to 
forty-eight hours or less. Comparisons of the relative bacteriostatic and 
bactericidal properties of bile from the various animals are made freely 
by the investigators. They remark that the vigor of the bacterial 
growth in an average human cystic bile is noteworthy and that prolifera- 
tion can be influenced by artificially reducing the H-ion concentration. 
They conclude that their observations have demonstrated, in their 
opinion, “one standing fact, namely, a test-tube experiment may be 
simple and reveal a great deal of information, but it does not always 
tell the truth and may be most misleading.” 

VIII. The Influence of the H-ion Concentration on the Growth of Bacil- 
lus Typhosus in Media Containing Bile Salts. Scnhornnoiz and MEYER 
(Jour. Infect. Dis., 1921, xxviii, 588), while conducting experiments with 
bile and bile salts at varying H-ion concentrations to study the rate of 
growth of Bacillus typhosus and its generation time, found that a low 
H-ion concentration inhibited the growth-stimulating properties of the 
bile and its salts and rendered such a medium germicidal. Fifty cubic 
centimeters of medium were seeded with 0.5 ce of a 1 : 10,000 dilution 
of a young culture of Bacillus typhosus in 1 per cent ox-bile salt-free veal 
broth and incubated at 37°C. At hourly intervals the determination of 
the number of organisms present was made by plating in peptic digest 
agar. Bile of oxen, hepatic duct bile of rabbits, bacto “desiccated ox 
bile,” and sodium glycocholate and taurocholate in 1 per cent concentra- 
tion ina 0.01 per cent “ Difco” peptone—phosphate solution at a P,, 7.0 
were observed to be growth-enhancing for Bacillus typhosus, while 
greater amounts, such as 3 to 30 per cent, greatly inhibited proliferation. 
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At P,, 8.4, the same bile specimens or their salts acquired either inhibi- 
tive, bacteriostatic or germicidal properties. The more concentrated 
the biliary salts the greater was their effect on the viable cells. Even 
small amounts of bile salts, such as 0.5 per cent, destroyed the bacteria 
in twenty-four hours. At P, 8.4, glycocholates were more antiseptic 
than taurocholates, while the same salts in the same concentration could 
be stimulative at P, 7.0. 
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The Essentials of Smallpox Vaccination. —Lrakr and Force (Public 
Health Reports, 1921, xxxvi, 1975) emphasize the significance of the 
vaccmation reaction, saying: “Absence of this reaction indicates 
that the virus is incapable of protecting against smallpox, and not that 
the subject is immune.”’ This reaction may be primary vaccinia or 
an accelerated reaction in those who retain some degree of immunity 
from previous vaccination or an attack of smallpox. The accelerated 
reaction appears earlier than primary vaccinia, is shorter in duration, 
and decreased in severity by comparison. The necessity for keeping 
the vaccine on ice is stressed and the technic of the operation by linear 
incision or by the drill method is given. Dressings are forbidden and 
a form of certificate is prescribed. 


Direct Inoculation Test for B. Botulinus Toxin.—BrNnaGstron (Public 
Health Reports, 1921, xxxvi, 1665) has devised a rapid method for 
detecting the presence of botulinus toxin in food. The procedure 
contemplates the inoculation of a series of animals with varying doses of 
the juice of the food under examination. Certain of the animals are 
protected by the two types of botulinus antitoxin, the remainder serv- 
ing as controls. The diagnosis may be made well within a day in 
certain cases. Orr (Jour. Infect. Dis., 1921, xxix, 287) has found 
that the intraperitoneal injection in white mice of at least 100 m.1.d. 
of botulinus toxin produces symptoms of botulism usually in from 
two to four hours, and death follows the appearance of symptoms 
within from one to two hours. He used the following method for 
determination of type: A number of white mice were injected with 
about 0.5 ce of the filtrate of the infected food, some of the mice having 
been previously injected with type A and some with type B antitoxin. 
If the food contains the toxin of Bacillus botulinus type A the mice 
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receiving no antitoxin and those receiving type B antitoxin will die, 
while those receiving type A antitoxin will survive. On the other 
hand, if the food contains toxin of the type B organism only those 
receiving type B antiserum will live. In this way both the presence 
and the type of toxin may be determined in from four to six hours. 


I, The Occurrence of Tularemia in Nature as a Disease of Man.— 
Francis (Public Health Reports, xxxvi, 1731) has adopted the name 
tularemia for infections with Bacterium tularense. The infection is 
popularly known as deer-fly fever. The clinical histories of a number of 
natural infections are given. The disease is initiated by the bite of a 
blood-sucking horse-fly, Chrysops discalis, which has previously bitten 
an infected jack-rabbit. A local lesion, suppurated, often occurs at the 
site of the bite and in the lymph glands which drain the area. “The 
fever is of a septic typé, lasting from three to six weeks, and con- 
valescence is slow.” II. Experimental Transmission of Tularemia by 
Flies of the Species Chrysops Discalis—Francis and Mayne (Public 
Health Reports, 1921, xxxvi, 1738) succeeded in experimentally con- 
veying tularemia by flies, and give in detail the laboratory data. 
Flies may remain infected at least fourteen days. III. Experimental 
Transmission of Tularemia in Rabbits by the Rabbit Louse, Hemodipsus 
Ventricosus (Denny).—Francts and Lake (Public Health Reports, 
1921, xxxvi, 1747) succeeded in transmitting tularemia by the bite 
of the rabbit louse in a large percentage of attempts. The lice may 
remain infected as much as three days. It was shown, incidentally, 
that the urine and the nasal secretions of rabbits are infective. 


The Difficulty in Making Differential Diagnosis Between Encepha- 
litis Lethargica and Botulism.—Gricer (Public Health Reports, 1921, 
xxxvi, 1663) calls attention to the possibility of confusing the two 
diseases mentioned on clinical grounds, but insists on their non- 
identity. A case is reported in which the botulinus organism was 
isolated from the central nervous system. 


Reactions of the Nasal Cavity and Postnasal Space to Chilling of the 
Body Surface. I. Vasomotor Reactions.—Mupp, GoLpMAN and GRANT 
(Jour. Exp. Med., 1921, xxxiv, 11) state that chilling of the body 
surface causes reflex vasoconstriction in the nasal cavity and naso- 
pharynx, as it does also in the oropharynx, palate and tonsils. Re- 
warming is closely followed by partial, though, except in the tonsils, 
incomplete recovery of normal blood supply. Irritation of the nasal 
mucosa by the experimental procedure caused pain and discharge of 
clear mucus, sometimes also lacrimation and sneezing. The rhinorrhea 
occurred both on the side directly irritated and on the opposite side, 
although on the former more abundantly, and was apparently little if 
at all affected by the diminished blood supply and shrinkage of the 
mucous membrane incident to chilling the body surface. Discharge 
from the nose has been at most a rare occurrence in experiments in 
which the nasal mucosa was not directly irritated. The thresholds of 
the chilling vasoconstrictor reflex to the mucous membranes of the 
upper respiratory tract and to the skin of the trunk have been found to 
be lower than the threshold of the like reflex to the skin of the forehead. 
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Disrobing the warmly wrapped subject in a room a little below ordinary 
room temperature has been found sufficient to cause marked vaso- 
constriction in the sites of the former group, but only slight or no vaso- 
constriction in the forehead. For relation of these reactions to upper 
respiratory infection, see Annals of Otology, Rhinology and Laryngology, 
1921, xxx, 1. 


The Claim that Some Typhoid-Paratyphoid Strains Survive the Milk 
Pasteurization.—KruMWIEDE and (Jour. Infect. Dis., Septem- 
ber, 1921, xxix, 310) quote the statement of Schorer and Rosenau 
that the thermal death-points of the pathogenic organisms that may 
render milk dangerous have been determined with precision in many 
laboratories and that an actual exposure to 60° C. for twenty minutes 
would suffice to kill such non-sporebearing organisms as Bacillus 
diphtheriz, Bacillus tuberculosis and Bacillus typhosus, voiced the 
general conclusion of all who had worked on this subject. Although 
the practical application of these facts to the pasteurization of large 
volumes of milk was another problem, exposure to this temperature, 
for the time given, had been uniformly considered as adequate, and this 
aspect of the subject was looked on as closed. Recently, however, 
Twiss has reopened the subject and used bacteria of the typhoid- 
paratyphoid group as test organisms. Her contention is that, in 
actuality, the temperatures of pasteurization are inadequate; that the 
method of using small samples of the heated milk for the determination 
of the death of the bacterium present does not exclude the possibility 
of the survival of a few organisms. She asserts that if the whole test 
sample (100 cc) be incubated it will not infrequently be found that a few 
bacilli have survived exposure to 60° and even to 65° C. for thirty 
minutes. The practical importance of the question immediately 
presented itself to the authors, and they began testing a series of 
cultures from different rces. Twenty-seven typhoid cultures re- 
cently isolated from carriers, 7 paratyphoid A cultures, 12 paratyphoid 
B. cultures and 4 enteritidis cultures were subjected to experi- 
ments, using the ordinary temperature of pasteurization. They 
conclude that there is no evidence that bacilli of the typhoid-para- 
typhoid group, even in small numbers, will survive heating to 60° C. 
for twenty minutes. To ensure actual heating of all the sample and to 
exclude other sources of error in laboratory pasteurization the sample 
container should be completely submerged in the bath. 
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Contributions from abroad written in a foreign language, if on examination 
they are found desirable for this JouRNAL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Greorce Morris Prerson, 1913 Spruce St., Philadelphia, Pa., U.S. A. 
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prescribed 
by over 30.000 Physicians 


REPLACES 


RAW MEAT 
AND IRON 


DESCHIENS’ SYRUP 
OXYPHI LES In each tablespoonful 


th 40 i f 
active Heemogiobin, an 
equivalent of a fifth- 
of-a grain of vitalized 


iron. One tablespoonful 
at the beginning or at 


the end of the two prin- 
cipal meals of the day 
In cases f serious anzemia, 


double the dose. 


Made in France in 
LABORATOIRES DESCHIENS 
9, rue Paul-Baudry, PARIS 


Samples on application to 


G. J. WALLAU INC 
6, Cliff NEW-YORK 
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IODALBIN 


A Protein-lodine Compound for 
Internal Administration 


The therapeutic effects for which you prescribe iodides 
are produced most readily by those iodine compounds 
that are easily split up in the body. It is the available 
iodine that does the work. 


In the case of Iodalbin, contact with the intestinal 
juice severs the loose bonds that unite the iodine with 
the protein base. 


That’s what makes Iodalbin rapidly effective. 


And besides being effective, its blandness makes it 
acceptable to sensitive patients. It is especially gratifying 
to those who object to the taste and nauseating effect of 
sodium or potassium iodide. 

A fair average dose for such cases as pleuritic effusion, dry bronchi 
tis, lead poisoning, chronic rheumatic arthritis and the minor degrees 
of hypothyroidism, is 5 grains, repeated three or four times a day: 

Even in certain other diseases—cases requiring much larger doses 
such as tertiary syphilis and myxedema—Iodalbin can be given with 
a minimum of discomfort to the patient. 


Parke, Davis & Company 


Supplied as a 
powder in ounce 
vials and in 
5-grain capsules. 
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GORGAS MEMORIAL INSTITUTE 


OF 


TROPICAL AND PREVENTIVE MEDICINE 


O* particular interest to the Medical Profession is the recent announcement by the Board of 
Directors of the Gorgas Memorial of plans for the establishment in the City of Panama of 
a Memorial Institution for research and the extension of means for prevention of tropical diseases. 


Its splendid sanitation, its beatiful cities, its five hospitals, and above all, the Panama Canal 
itself, make Panama one of the most beautiful and salubrious spots in the world. 


It is well known that the sanitary regeneration of Panama was due to the efforts of the late 
William C. Gorgas, Surgeon-General of the United States Army, whose accomplishment in con- 
quering Yellow Fever and Malaria has sent forth his fame throughout the world. His great attach- 
ment for Panama has made the proposed Memorial the most practical tribute which could be 
conceived to his memory. 


Dr. Belisario Porras, President of Panama, in the name of his government has tendered the 
site, a building, and all required equipment, valued in all at approximately $500,000. At the 
request of Dr. Porras, Admiral Braisted, with others equally interested in making this Memorial 
possible, incorporated the Gorgas Memorial Institute to direct the scientific work and raise an 
endowment fund of five million dollars for maintenance. The following officers and directors 
were elected: President, Rear Admiral W. C. Braisted, U. S. Navy (Retired); Vice-President, 
Dr. Franklin Martin, Secretary General, American College of Surgeons; Directors: Dr. Belisario 
Porras, President of the Republic of Panama (Founder); Dr. A. 8. Boyd, Chief of Surgical Service, 
Santo Tomas Hos ital, Panama; Surgeon-General Hugh S. Cumming, United States Public Health 
Service; Surgeon-General Merritt W. Ireland, United States Army; Honorable John Bassett Moore, 
Judge of the International Court of Justice, The League of Nations; Honorable Leo 8. Rowe, 
Director General, Pan American Union; Surgeon-General E. R. Stitt, United States Navy. 


Dr. Richard P. Strong of Harvard University, chosen to head the Scientific Board, will be 
assisted by Admiral E. R. Stitt and Lieutenant-Colonel J. F. Siler. 


The proposed Memorial will be built adjacent to the new two million dollar Santo Tomas 
Om and will be a dignified classic structure similar to the Pan American Union in Washington, 
D.C. It will house the laboratories and provide facilities for teaching. 


Among the diseases which will be studied in addition to Yellow Fever and Malaria, are dengue, 
pellagra, beriberi, leprosy, cholera and the various mycoses. Tremendous advances can and will 

made through the efforts of research work in this field, and the humanitarian benefits to accrue 
are almost beyond conception. 


THE pre ROALDES PRIZE 


of the American Laryngological Association, a gold medal of 
the value of $150, offered for the best original thesis upon a 
subject pertaining to Laryngology or Rhinology is now open 
for competition for non-members of the Association. 
Theses must be in the hands of the Chairman of the 
Prize Committee prior to April Ist, 1922. 
D. Bryson Dexavan, M.D. 


Address 40 East 41st St. Chairman. 
New York 
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EACH MAN LISTED ON THIS PAGE 


is an acknowledged authority—has made his mark in his particular field. It is distinctly worth your 
while to know the opinions of such men on present-day trends in medicine and surgery. Each has pre- 
pared what is practically a monograph—an article of which each word is original and which gives the 
writer’s opinion as to what constitute the real advances of the past year in his field. Of the staggering 
mass of medical literature published in a year in all worthwhile periodicals, the world over, the editors of 
Progressive Medicine cull out only that which is worth while, only that which you really should know, and 
in so doing render a service that thousands of practitioners say they could not be without. Try it and 
you will find it a time-saver, and the easiest and finest way of keeping thoroughly abreast with present-day 


practices in all fields of medical science. 


DECEMBER 


Diseases of the Digestive Tract and Allied Organs 
MARTIN E. REHFUSS, M.D., Associate in 
Medicine, Jefferson Medical College. 


Diseases of the Kidneys 
H. RAWLE GEYELIN, M.D., Associate in 
Medicine, College of Physicians and Surgeons, 
Columbia University; Associate Attending 
Physician, Presbyterian Hospital, New York. 


Genito-Urinary Diseases 
C. W. BONNEY, M.D., Associate in Topo- 
graphical and Applied Anatomy, Jefferson 
Medical College. 


Surgery of the Extremities, Shock, Anesthesia, 
Infections, Fractures, Dislocations, Tumors 
WALTER ESTELL LEE, M.D., Associate 
Professor of Surgery, Graduate School of the 

University of Pennsylvania. 


Practical Therapeutic Referendum 
H. R. M. LANDIS, M.D., Director, Clinical 
and Sociological Departments, Henry Phipps 
Institute, University of Pennsylvania; Visiting 
Physician, White Haven Sanatorium. 


SEPTEMBER 


Diseases of the Heart and Bloodvessels 
O. H. PERRY PEPPER, M.D., Assistant 
Professor of Medicine, University of Pennsyl- 
vania. 

Diseases of the Lungs and Pleura 
H. R. M. LANDIS, M.D., Director, Clinical 
and Sociological Departments, Henry Phipps 
Institute, University of Pennsylvania; Visiting 
Physician, White Haven Sanatorium. 

Diseases of the Skin and Syphilis 
JAY F. SCHAMBERG, M.D., Professor of 


Dermatology and Syphilology, Post-Graduate 
School, University of Pennsylvania. 


Obstetrics 


EDWARD P. DAVIS, M.D., Professor of 
Obstetrics, Jefferson Medical College. 


Diseases of the Nervous System 


WILLIAM G. SPILLER, M.D., Professor of 
Neurology, University of Pennsylvania. 


For the man with a general 
post-graduate course. 


MARCH 


Surgery of the Head, Neck and Breast 
CHARLES H. FRAZIER, M.D., Professor of 
Clinical Surgery, University of Pennsylvania; 
Surgeon to University Hospital. 

Surgery of the Thorax 
GEORGE P. MULLER, M.D., Professor of 


Surgery, Graduate School, University of Penn- 
sylvania. 


Infectious Diseases 
JOHN P. RUHRAH, M.D., Professor of Pediat- 
rics, University of Maryland and College of 
Physicians and Surgeons, Baltimore. 


Diseases of Children 
STAFFORD McLEAN, M.D., Assistant 
Attending Physician, Babies’ Hospital, and 
Attending Pediatrist, New York Orthopedic 
Dispensary and Hospital. 

Rhinology, Laryngology and Otology 
GEORGE M. COATES, M.D., Professor of 
Otology, Graduate School, University of Penn- 
sylvania; Surgeon to Ear, Nose and Throat 
Department, Pennsylvania Hospital, etc. 


JUNE 
Gynecology 


‘JOHN G. CLARK, M.D., Professor of Gyne- 
cology, University of Pennsylvania. 


ernia 
WILLIAM B. COLEY, M.D., Professor of 


Clinical Surgery, Cornell University Medical 
School; Attending Surgeon, Hospital for Ruptured 
and Crippled, New York. 

Ophthalmology 
J. W. CHARLES, M.D., Consulting Ophthal- 
mologist, Missouri School for the Blind, and 
the Missouri Baptist Sanatorium. 


Abdominal Surgery 
A. O. WILENSKY, M.D., Visiting Surgeon, 
Beth David Hospital; Adjunct Attending Sur- 
geon, Mt. Sinai Hospital, New York. 


Diseases of the Blood and Spleen; Diseases of 
Nutrition and Metabolism; Diseases of 
Glands of Internal Secretion. 

ELMER H. FUNK, M.D., Assistant Professor 
of Medicine, Jefferson Medical College; Medical 
Director of Department for Diseases of the Chest, 
Jefferson College Hospital. 


1 practice, the four volumes offer a well-rounded out service—a perpetual 
Specialists will also find the volumes covering their fields to be a paying investment. 


Edited by HOBART AMORY HARE, M.D., Professor of Therapeutics, Materia Medica and Diagnosis, 
Jefferson Medical College; Physician to the Jefferson Medical College Hospital; assisted by Leighton 
F. Appleman, M.D., Instructor in Therapeutics, Jefferson Medical College, etc. 

Four octavo volumes, bound in rich maroon cloth, gold stamped. Per volume, $3.00; per annum, $11.00. 


706-10 Sansom St. LEA & FEBIGER neeisiainel 


DISEASES of the 


WITH SPECIAL 


DIGESTIVE ORGANS 


TREATMENT 
By CHARLES D. AARON, Sc.D., M.D. 


Professor of Gastro-enterology and Dietetics in the Detroit College of Medicine and Surger 
Consulting Gastro-enterologist to Harper Hospital. 


Octavo, 904 Pages, with 164 Engravings, 48 Roentgenograms and 13 Colored Plates. 
Cloth, $10.00, net 


HE PHYSIOLOGY OF DIGESTION has been considered from the view- 

point of the clinician rather than from that of the physiologist.’’—This 
significant line occurring in the preface is indicative of the basic plan of the entire 
work. Throughout, it is the clinical side that is emphasized. Dr. Aaron was a 
pioneer in this field, his literary and professional activities for some thirty years 
playing no little part in bringing this specialty to the forefront of interest. This 
book reflects this ripe experience. 


Incorporated in this work is everything, known and approved of today by medical science, 

the diagnosis and treatment of digestive diseases. Sound clinical practice is found on every page 
The technic of the many diagnostic tests and reactions and the use of the various apparatus and 
instruments employed both for diagnostic and therapeutic measures, are given in every case. 
Another feature that will appeal to the specialist, practitioner and surgeon alike, is the many 
prescriptions given under the various diseases. The plan of the book enables you to find the 
desired information in a moment, for following the physiologic path of the digestive tract, it takes 
up in orderly succession the diseases of the MoutH, PHARYNx, EsopHaGus, STOMACH, LIVER, 
GALL-BLADDER, BILE-DUCTS, PANCREAS, SMALL INTESTINE, VERMIFORM APPENDIX, CECUM, 
CoLon, S1GMoID FLEXURE, RECTUM AND ANUS. 


This edition is 86 pages larger than the last, and contains a number of new colored plates, 
roentgenograms and engravings. Of the wealth of new material, particular attention should 
be called to the following—the Stomacn TuBE and the qualitative and quantitative analyses 
showing the actual condition of the gastric functions—the tests and reactions for the diagnosis 
of Carcinoma, including the Wolff-Junghans, Gluzinski, Salomon, tryptophan, hemolytic, anti- 
tryptic, cy todiagnostic, blood-sugar tolerance and others. Also the new and important application 
of the DUODENAL TvuBE in diagnosis and the technic of non-surgical biliary-tract drainage to remove 
biliary stasis, eliminate infection and reduce gall-bladder and bile-duct inflammation. The 
reactions of duodenal enzymes in health and disease are shown in colored plates. This enables 
the practitioner to check up his tests. The clinical ensemble of diseases of the liver, gall-bladder and 
pancreas, and the broad medical treatment of the present day are covered in three valuablechapters. 


Recent methods of EXAMINING THE F EcES are given, enabling the detection of the more minut: 
disturbances of the intestinal functions. Also full details on the administration of the various 
Test Diets and the TEst-pIET STOOL FINDINGS in each one of the diseases of the digestive organs 
To the RoENTGEN Ray a special chapter is devoted, beautifully illustrated with 48 selected 
roentgenograms. There is much new matter on DrgTEtICcs, a full dietary being given for each 
digestive disorder. HypROTHERAPY, MINERAL WATERS, MASSAGE AND ELECTRICITY are fully 
covered in an up-to-date manner. The full technic is given of the use of bougies, the esophago 
scope and the roentgen ray in the diagnosis and treatment of the diseases of the ESOPHAGUS 
There is a full discussion of NEUROSEs resulting in motor, sensory or secretory disturbances, 
the author giving the pharmacodynamic and the physiologic tests in detail so that the clinician 
can employ them readily. The quinine and urea injection treatment that has revolutionized th 
treatment of internal hemorrhoids is also given in full detail. 


To sum up, the many new methods of investigation, physical, chemical 
microscopical, and clinical, have given greater certainty in dealing with obscure 
pathologic processes. This work covers them all and gives every needed detail and, 
let us repeat, treats of its subject throughout in a sound clinical manner. 
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MacKee—X-Rays and Radium 


In the Treatment of Diseases of the Skin 


HIS BOOK IS UNIQUE. There is no other book nor any combination of books and articles 

that supplies the information required by the physician, the information he must have to employ 

x-rays properly for therapeutic purposes. It correlates the specialized training of the derma- 
tologist and roentgenologist and is so arranged that the practical worker can obtain any desired 
information in a very few minutes. 

To the beginner in roentgen therapy and radium therapy the work is wholly indispensable. Der- 
matologists require the book because of the information concerning Roentgen therapy and Radium 
therapy; Roentgenologists and Radium therapeutists, because it is their only opportunity to obtain 
a know ledge relative to the treatment of skin diseases with these agents; gerieral practitioners, internists 
and the various medical specialists require the book in order to know what affections may be success- 
fully combated with x-rays and radium and in a general way how these agents should be applied. Pedi- 
atricians will be especially interested in the chapters dealing with ringworm of the scalp and birthmarks. 

The scientific or technical half of the book covers General Physics, explaining the nature of electricity, 
x-rays and the radioactive substances, Apparatus and Instruments—Technic, complicated methods 
for the expert; simple, safe methods for »eginners—Dosage, with many charts and tables—Biological, 
biochemical and chemical action of x-rays and radium, including chapters on Radiodermatitis (clinical 
and histopathological) and Idiosyncrasy. The reader is now acquainted with the historical evolution of 
roentgen therapy and radium therapy; he knows the nature of these agents and how and why they affect 
normal and pathological tissue; he has learned how to employ these agents skilfully and without danger to 
himself or to his patient; and he has acquired a modern technic that is universal in the United States. 

The second or practical half of the book teaches the student how to prescribe and apply x-rays 
and radium to disease and how to use good judgment, and opens with the chapter on General Thera- 
peutic Considerations, in which there is much invaluable information. Then the reader is told what 
diseases are amenable to x-rays and radium, and exactly how each disease should be treated and how it 
should not be treated. Nothing is left to the imagination or judgment of the novice. He is told in 
detail exactly what to do and if he will follow the directions, which are clearly, concisely and conserva- 
tively given, he will obtain perfect therapeutic results and will avoid harmful results. The chapter 
on Medico-legal aspects is most valuable and important. 

By GEORGE MILLER MacKEE, M.D., Assistant Professor of Dermatology and Syphilology, 
College of Physicians and Surgeons, Columbia University; Consulting Dermatologist and Syphil- 
ologist, St. Vincent’s Hospital, New York, etc. Octavo, 602 pages with 250 engravings and 
22 charts. Cloth, $9.00, net. 


New (2d) 


Kendall—Bacteriology 


General, Pathological and Intestinal 


NE of the achievements of the Great War is.a noteworthy advance in the 

Science of Bacteriology. This is manifested not only in marked improve- 
ments in methods of investigation and in modifications of preéxisting views 
in the important fields of infection and prevention of many diseases, but also 
in a complete revision of some of the more important groups of bacteria. 
Prominent among these is the great class of anaérobic bacilli. During the war 
period, furthermore, much additional information has accumulated pertinent to 
diseases which have hitherto been elusive. The developments in bacteriology of 
the last four years have necessitated the rewriting of entire sections of this book, 
and extensive additions to nearly every chapter. 


The New York Medical Journal, reviewing the first edition, said: 

his book marks a new departure in text-books on bacteriology. He has given all that 
is new in the realm of bacteriological morphology, in the cultivation and identification of bacteria, 
and in the field covered by bacteriology as we used to know it, but more than this he has chosen to 
present the matter from *its clinical side. Thus he gives the most recent knowledge regarding Bacterial 
Metabolism, not only from the standpoint of the bacteria, but also from the more important side of 
the *effects of bacterial metabolism upon the human host. It is his chapters on the Physiology, the Chem- 
istry, and the Metabolism of bacteria, together with those on Saprophytism, Parasitism and Patho- 
genism, on Infection and Immunity, and on Anaphylaxis which throw the study of bacteriology into 
a new and clearer light and which make the book something entirely new in its field. These chapters, 
together with that on the Bacteriology of the Digestive Tract, *lift the volume from the narrow realm of 
purely technical works and truly force it upon the attention of all progressive clinicians who would gain 
a clearer insight into the phenomena of disease of bacterial origin. We compliment the author on the 
clarity of his style and the interest with which he has invested what has usually been regarded as a 
dry subject.’’ * Italics ours. 


By ARTHUR I. KENDALL, Pu.D., Dr.P.H., Professor of Bacteriology, Northwestern University 
Medical School, Chicago. Octavo, 680 pages, with 99 engravings and 8 plates. Cloth, $6.00, net. 
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New Books by Leading Clinicians 


WW that present up-to-date methods and practices q | 


Ashhurst—Surgery New (2d) Edition 
By Astiey P. C. Asuuurst, M.D., Associate in 
Surgery, University of Pennsylvania; Surgeon 
to the Episcopal and Orthopedic Hospitals, 
Philadelphia. Octavo, 1202 pages, 14 colored 
plates, 1129 text illustrations, mostly original. 

Cloth, $10.00 net. 


Whitman—Orthopaedic Surgery 

New (6th) Edition 
By RoyaL WuitMAN, M.D., Associate Surgeon 
to the Hospital for Ruptured and Crippled; 
Orthopedic Surgeon to the Hospital of St. John’s 
Guild, N. Y. Octavo, 914 pages, with 767 illus- 
trations. Cloth, $8.50 net. 


Pedersen—Urology 

By Victor Cox PEpErsEN, M.D., Visiting Urol- 
ogist to St. Mark’s Hospital, New York City. 
Octavo, 991 pages, with 362 engravings and 13 
colored plates. Cloth, $8.50 net. 


Lumb—Gonorrhea New (2d) Edition 


By Norman P. L. Lump, O.B.E., Late R.A.M.C., 
Specialist in Venereal Diseases and Officer in 
Charge of Division, 39 and 51 General Hospitals, 
B. E. F. 12mo, 123 pages. Cloth, $1.75 net. 


Darier—Dermatology 


By J. Darter, Physician to the Hospital Saint- 
Louis, Paris, France. Authorized Translation 
from the second French edition, edited with notes 
by S. Potiitzer, M.D., New York, Ex-Presi- 
dent of the American Dermatological Associa- 
tion, etc. Octavo, 770 pages, illustrated with 204 
engravings and 4 colored plates. Cloth, $8.50 net. 


Ormsby—Diseases of the Skin 

New (2d) Edition 
By OLtver S. Ormssy, M.D., Professor and 
Head of the Department of Skin and Venereal 
Diseases, Rush Medical College; Dermatologist 
to the Presbyterian and Saint Anthony’s Hospi- 
tals, Chicago, etc. Octavo, 1166 pages and 455 
engravings and 4 colored plates. Cloth, $10.00 net. 


Thompson—Syphilis 


By Loyp Tuompson, M.D., Physician to the 
Syphilis Clinic, Government Free Bath House; 
Visiting Urologist to St. Joseph’s Hospital; 
Consulting Pathologist to the Leo N. Levy 
Memorial Hospital, Hot Springs, Arkansa: 
Octavo, 486 pages, with 81 engravings and 7 colored 
plates. Cloth, $7.00 net. 


New (2d) Edition 


Jelliffe and White—Diseases of the 
Nervous System New (8d) Edition 


By Smita Evy Jevutrre, M.D., formerly Adjunct 
Professor of Diseases of the Mind and Nervous 
System, New York Post-Graduate Medical 
School and Hospital, etc.; and WILLIAM A 
Waite, M.D., Superintendent, Government 
Hospital for the Insane, Washington, D. C. 
Octavo, 1018 pages, with 470 engravings and 12 
plates. Cloth, $8.50 net. 


Park—Public Health and Hygiene 
By Eminent Authorities 


Edited by WiLL1AM HALLOcK Park, M.D., Pro- 
fessor of Bacteriology and Hygiene, University 
and Bellevue Hospital Medical College; Director 
of the Bureau of Laboratories, Department of 
Health, New York City. Octavo, 884 pages, with 
123 illustrations. Cloth, $10.00 net. 


Carter—Nutrition and Clinical Dietetics 


By HERBERT S. CARTER, M.D., Assistant Pro 
fessor of Clinical Medicine, Columbia University; 
Consulting Physician to the Lincoln Hospital; 
Pau. E. Howe, M.A., Associate in Animal Path- 
ology, Rockefeller Institute; Officer in Charge o! 
Laboratory of Nutrition, Army Medical School, 
Washington, D. C.; and Howarp H. Mason, 
M.D., Instructor in Diseases of Children, Colum 
bia University; Associate Physician to the 
Presbyterian Hospital, New York. Octavo, 70. 
pages, illustrated. 


New (2d) Edition. Cloth, $7.50 net. 
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New Books by Leading Clinicians 


that present up-to-date methods and practices 


Starling—Human Physiology 

New (3d) Edition 
By ErnEstT H. STARLING, M.D., Jodrell Professor 
of Physiology in University College, London, 
England. Octavo, 1315 pages, with 579 illustra- 
tions, 10 in colors. Cloth, $8.00 net. 


Robertson—Principles of Biochemistry 


By T. BRAILSFORD RoBErTSON, Ph.D., Professor 
of Physiology and Biochemistry, University of 
Adelaide, South Australia; formerly Professor of 
Biochemistry and Pharmacology, University of 
California. Octavo, 633 pages, with 49 engravings. 

Cloth, $8.00 net. 


Morrey—Fundamentals of Bacteriology 
New (2d) Edition 
By CuarvLes B. Morrey, M.D., Professor of 
Bacteriology and Head of Department, Ohio 
State University. 12mo, 320 pages, with 171 
engravings and 6 plates. Cloth, $3.25 net. 


Fones—Mouth Hygiene New (2d) Edition 


By ALFRreEp Fongs, D.D.S., Bridgeport, Conn. 


Octavo, 834 pages, with 218 engravings and 8 plates. 
Cloth, $5.00 net. 


Dayton—Practice of Medicine 

New (4th) Edition 
Hucues Dayton, M.D., New York. Small 
12mo, 328 pages. Cloth, $2.25. 


Hare—Symptoms in the Diagnosis of 
Disease New (8th) Edition 


By HoBArT Amory Hare, M.D., Professor of 
rherapeutics, Materia Medica and Diagnosis in 
the Jefferson Medical College, Philadelphia. 
Octavo, 562 pages, with 195 engravings and 9 
plates. Cloth, $6.00 net. 


PRS 
Flint—Physical Diagnosis New (8th) Edition 
By THE late AusTIN Fiint, M.D. Revised by 
Henry C. Tuacuer, M.D., Assistant Professor 
of Medicine, College of Physicians and Surgeons; 
Assistant Attending Physician, Roosevelt and 
Lincoln Hospitals, New York. 12mo, 362 pages, 
illustrated. Cloth, $3.25 net. 


Holmes and Ruggles—Roentgen 
Interpretation New (2d) Edition 


By GEorGE W. Howmes, M.D., Roentgenologist 
to the Massachusetts General Hospital and 
Instructor in Roentgenology, Harvard Medical 
School; and Howarp E. RucGues, M.D., Roent- 
genologist to the University of California Hospi- 
tal and Clinical Professor of Roentgenology, 
University of California Medical School. 
228 pages, and 184 illustrations. 


Octavo, 
Cloth, $3.25 net. 


Abbott—Principles of Bacteriology 
New (10th) Edition. 


By A. C. Assott, M.D., Professor of Hygiene 
and Bacteriology and Director of the School of 
Hygiene and Public Hea!th, University of Penn- 
sylvania. 12mo, 686 pages, with 121 illustrations 
with 28 in colors. Cloth, $4.00 net. 


Thoroughly revised 


Kanavel—Infections of the Hand 


By ALLEN B. KANAvEL, M.D., Professor of Sur- 
gery, Northwestern University; Attending Sur- 
geon, Wesley and Cook County Hospitals, 
Chicago. Octavo, 500 pages, with 1865 illustrations. 
New(4th) Edition Cloth, $5.50 net. 


Cushny—Pharmacology and Therapeutics 
Seventh Edition 


By ArtHur R. Cusuny, M.D., Professor of Phar- 
macology, University of London; Examiner in 
Universities of London, Manchester, Oxford, 
Cambridge, Glasgow and Leeds, etc. Octavo, 712 
pages with 71 engravings. Cloth, $6.00, net. 
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for 30 years 


For 30 years this book has proved its worth in 
the test of daily practice. It has served over 
100,000 practitioners—served them well or it 
wouldn’t be in print. Its thirty years’ usefulness 
has earned its reputation ofbeing ‘‘the dominating 
authority on therapeutics.’ You have in one 
volume your entire armamentarium and so 
arranged as to be instantly accessible. Every 
resource of medicine for the successful treatment 
of your patients is here. It shows what to do 
and how and when to do it. 


A feature (apparently new to some works but old with 
Hare) is the Therapeutic Index. In one part all drugs and 
Remedial measures are indexed alphabetically. Then 
follows a list of all Diseases (also alphabetically arranged) 
and under each disease is a summary of the most approved 
measures for the general management of the case and 
then, with page references, is listed every drug or therapeutic measure of value. 
Thus essential information, either on a drug or disease, is secured in an instant. 


New (18th) Edition 


Reset throughout in new type 
So much of the book was rewritten that the volume has been entirely reset. 
There is much new material, particularly on Silver Arsphenamine, Quinidine 
Sulphate in Auricular Fibrillation, Thyroxin, Anterior Lobe of Pituitary, Trans- 
fusion, Intravenous Injections, Renal Disease, etc., etc. 


Plan of the book 


DART I, General Therapeutic Considera- 
tions, includes a number of important 


Transfusion, Lavage, Lumbar Puncture, 
Springs and Climate, Phylacogens, Pollen 


tables and covers Mode of Action of Drugs, 
Modes of Administration, Dosage, Absorp- 
tion, Indications and Contraindications, 
Classification, Incompatibility, Prescription- 
writing, etc. 
ART II lists all Drugs alphabetically, 
describing them and their physiological 
action, therapeutics, incompatibilities, ad- 
ministration, preparations, poisoning, con- 
traindications, etc. 
DART III treats of Remedial Measures 
other than drugs—Antiseptics, Antitoxins, 
Vaccines and Serums, Electro- and Hydro- 
therapy, Exercises, Enteroclysis, Heat and 


Proteins, etc., always with full description of 
methods of procedure, indications, effects, etc. 


NCLUDED in Part III is a section on 

Feeding the Sick and the methods of 
prescribing proper diet are described in more 
detail than in former editions, particularly 
in respect to children and diabetics. 


N PART IV, Treatment of Diseases, com- 

plete and definite therapeutic directions 
are given for all diseases. Such noted 
authorities as Dr. G. E. de Schweinitz, Dr. 
Edward Martin and Dr. Barton C. Hirst 
revised respectively the articles on Diseases 
of Eye, Venereal Diseases and Disorders of 


Cold, Inhalations, Intravenous Injection, Parturition or Pregnancy. 


The object of this book is to place the subject of treatment before the 
reader so that it may be applied at the bedside in a rational manner 


By HOBART AMORY HARE, M.D., B.Sc., Professor of Therapeutics, Materia Medica and 
Diagnosis, Jefferson Medical College; Physician to Jefferson Medical College Hospital. 
Octavo, 1038 pages, with 144 engravings and 6 plates. 


706-10 Sansom St, Le EA & F E B I G E R PHILADELPHIA 


Cloth, $6.50 net. 


_— A Book that has been Tested 
| 


Cummer—A Manual of 
Clinical Laboratory Methods 


N this, the newest book on the subject, clinical laboratory methods are presented in concise and 
accessible form. While devoted largely to description of methods thorough attention is given 
to the underlying principles, the indications for performing tests and the significance of the results. In 
most chapters the plan is as follows: (1) Outline of routine examinations; (2) description of the simple 
qualitative methods which are frequently employed; (3) description of quantitative methods or those 
ff intricate technic; (4) discussion of findings in various morbid conditions. When several methods 
are given, usually the preferred one is indicated. The method of counting blood cells has been given 
metriculously and special attention has been given to the histology and pathology of the blood. Chem- 
al examination of the blood and urine and the relations of urine examinations to life insurance are also 
treated very fully. The section on Serum Reactions is, in effect, a monograph on the Widal, Wasser- 
mann and related tests. 


The liberal use of cross references in the body of the text and the synoptic résumés of quantitative 
procedures in the chapters on Blood and Urine greatly facilitate the use of the book in the clinical 
laboratory. 


Chapter Headings: Examination of the Blood—Examination of Urine—Examination of Gastric 
ind Duodenal Contents—Examination of the Feces—Examination of Sputum—Examination of Body 
Exudates, Fluids and Miscellaneous Methods—Bacteriological Methods—Appendix (Equipment, 
Stains, Vaccines—examination of a large number of specimens, etc.). 


By CLYDE LOTTRIDGE CUMMER, Ph.B., M.D., Associate Professor of Clinical Pathology, Western Reserve 
University; Associate Clinical Pathologist, Lakesi le Hospital; Director of Medicine, St. John’s Hospital; Director 
of Laboratories, St. Alexis Hospital, etc., Cleveland. Octavo, 484 pages with 136 engravings and 8 plates 

Cloth, $5.50, net. 


Individual Gymnastics—Drew 


A Handbook of Corrective and Remedial Gymnastics 


N° less an authority than E. G. Brackett, of Boston, says, in the foreword, 
. “The value of preventive and corrective physical aids in the developmental 
periods of youth and the definite benefit which follows the employment of 
the corrective forms of exercise, in the strenuous life of the ordinary individual, 
places this feature of therapy, viz., individual gymnastics in a forerank of 
importance”’ 


Physicians will have a definite use for this practical little work. Much is 
ppearing in the periodicals on the correction of faulty posture. This work 
goes thoroughly into this phase and the chapters on Visceroptosis, The Feet and 
Infantile Paralysis also holds much of medical interest. 


By LILLIAN Curtis Drew, Director of the Department of Corrective Gymnastics, Central Branch, 
Y. W. C. A., New York; Formerly Director in the Teacher's College, Columbia University. 
Instructor in Corrective Gymnastics under the Direction of Dr. E. H. Bradford and Dr. E. G. 
Brackett, Boston. 12mo, 225 pages with 100 Illustrations. Cloth, $2.00, net. 
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THE BATTLE CREEK SANITARIUM AND HOSPITAL 


Established 1866 


MEDICAL OBSTETRICAL ORTHOPEDIC 
NEUROLOGICAL SURGICAL RECONSTRUCTIVE 
EDUCATIONAL DEPARTMENTS 
Training School for Nurses Normal School of Physical Education 


School of Home Economics and Dietetics 
Students received on favorable terms. Registered trained nurses, dietitians and physical directors supplied, 


DESCRIPTIVE LITERATURE MAILED FREE UPON REQUEST 


THE BATTLE CREEK SANITARIUM 
BATTLE CREEK Box 247 MICHIGAN 


NOTE—Worthy cases of charity referred by physicians receive free examination and treatment, 
Full particulars of the Clinic will be sent on application 


Stabilize and Maintain 
the Alkaline Reserve 


in the acite infections (including influenza 
and pneumonia) large quantities of alkali are 
needed. If their administration offers diffi- 
culty 


Prescribe Kalak Water. 


Each bottle carries in 


sparkling form several Kalak Water Co. 
grammes of bicarbonate " 

of sodium, potassium, 23 City Hall Place 
calcium and magnesium. New York City. 
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